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INTRODUCTION 



I n 1986, the U.S. Department of Education published a report unlike any report it had previously 
published. As described by then-Secretary of Education William J. Bennett, the report was 
“intended to provide accurate and reliable information about what works in the education of our 
children” (p. v). The report, entitled What Works: Research About Teaching and Learning, had been 
Secretary Bennett's dream since the beginning of his tenure: 

The preparation of this report has been in my mind since the day, a year ago, when I was 
sworn in as Secretary of Education. In my first statement upon assuming this office, I said, 
“We must remember that education is not a dismal science. In education research, of course, 
there is much to find out, but education, despite efforts to make it so, is not essentially 
mysterious.” In an interview shortly thereafter, I added that “I hope we can make sense about 
education and talk sense about education in terms that the American public can understand. 

I would like to demystify a lot of things that don’t need to be mystifying. I would like 
specifically to have the best information available to the Department and therefore to the 
American people.” (p. v) 

The report argued that the “first and fundamental” role of the federal government in education was 
to give American educators and noneducators the most accurate information available about the 
instructional strategies that are most effective. Indeed, the report was an attempt to provide just that 
to the American people. 

However, the report was never purported to be comprehensive. In fact, it was designed as a prototype 
of what could be accomplished if a concerted attempt was made to synthesize the research in 
education. In a preface to the report (U.S. Department of Education, 1986), then-President Ronald 
Reagan wrote, “In assembling some of the best available research for use by the American public, 
What Works exemplifies the type of information the Federal government can and should provide” 
(p. iii). 

This publication attempts to respond to President Reagan’s challenge and build on the foundation 
established by Secretary Bennett’ s work. The purpose of this publication is to provide educators with 
instructional strategies that research shows have the greatest likelihood of positively affecting student 
learning. The guidance offered in this manual builds on years of practical experience and efforts to 
synthesize the research on teaching by the Mid-continent Research for Education and Learning 
(McREL), formerly known as the Mid-continent Regional Educational Laboratory. This publication 
is designed to be used by K-l 2 classroom teachers, building-level administrators, and central office 
administrators. It is offered as a tool to enhance students’ achievement in any content area. 
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Backg round 

The synthesized research findings presented in this document are based in part on an earlier technical 
document published by McREL entitled A Theory-Based Meta-Analysis of Research on Instruction 
(Marzano, 1998), which summarizes findings from more than 100 studies involving 4,000+ 
comparisons of experimental and control groups. Since that document was published, McREL 
researchers have analyzed additional research findings from selected research on instructional 
strategies that could be used by teachers in K— 12 classrooms. The combined results of these 
syntheses are presented in the following chapters. 

The research technique we used is referred to as meta-analysis, a strategy that combines the results 
from a number of studies to determine the net effect of an intervention. Just as with a single study, 
this net effect can be translated into an expectation about achievement gain or loss, but in this case 
it has the added value of representing many studies. 

The studies reviewed for this publication report the effects of an instructional strategy on an 
experimental group — a group of students who are exposed to a specific instructional technique — 
compared to a control group — students who are not exposed to the strategy. When conducting a 
meta-analysis, a researcher translates the results of a given study into a unit of measurement referred 
to as an effect size. An effect size expresses in standard deviations 1 the difference between the 
increased or decreased achievement of the experimental group with that of the control group. 

This means that if the effect size computed for a specific study is 1.0, the average score for students 
in the experimental group is 1.0 standard deviation higher than the average score of students in the 
control group. Another way of saying this is that a student at the 50 th percentile in the experimental 
group would be one standard deviation higher than a student at the 50 th percentile in the control 
group. 

Statisticians tell us that, in general, we can expect students’ achievement scores to be distributed like 
the well-known “bell curve” or “normal distribution.” Figure 1 . 1 shows that the normal distribution 
has a range of about three standard deviations above the mean and three standard deviations below 
the mean. About 34 percent of the scores in the normal distribution will be found in the interval 
between the mean and the first standard deviation above (or below) the mean, about 14 percent of 
the scores will be found in the interval between the first standard deviation and the second standard 
deviation, and so on. 

One of the more useful aspects of an effect size is that it can be easily translated into percentile gains. 
Being able to translate effect sizes into percentile gains can lead to dramatic interpretations of the 
possible benefits of a given instructional strategy. Thus, throughout this manual, we present the 
research we reviewed both in terms of effect sizes and percentile gains. 
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Figure 1.1: Normal Distribution 



As a preview of the summaries you will encounter in the following chapters, consider a meta- 
analysis by Redfield and Rousseau (1981) of 14 studies on the use of higher-level questions (see 
Chapter 10). Redfield and Rousseau computed the average effect size for these 14 studies to be .73. 
This means that the average student who was exposed to questioning strategies scored 0.73 standard 
deviations above the score of the average student who was not exposed to the questioning strategies. 
(This difference is depicted by the shaded area in Figure 1.2.) By consulting a statistical conversion 
table for translating effect sizes to percentile gains, we find that an effect size of 0.73 represents a 
percentile gain of about 27 points. 




Figure 1.2. Effect Size of .73 Standard Deviations 
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Another way of interpreting an effect size is in terms of a year’ s growth. Meta-analysis experts Glass, 
McGaw, and Smith (1981) explain that an effect size of 1.0 can be interpreted as roughly one year’s 
growth in achievement. Relative to the Redfield and Rousseau study, this means that students who 
received the higher-level questions exhibited achievement that was about three-quarters of a year 
higher than those who did not. 

Overall Findings _ ____ 

One of the primary goals of the McREL study was to identify those instructional strategies that have 
the highest probability of enhancing student achievement for all students in all subject areas at all 
grade levels. However, there was a great deal of variance across the studies in instructional strategies 
— both in terms of the extent to which they were defined and how their use in the classroom was 
described. Thus, to identify the most effective strategies, McREL researchers considered the results 
of its meta-analyses along with our experiences in the field with thousands of educators over the past 
30 years. Table 1.1 lists the nine categories of strategies that research and experience show have a 
strong influence on student achievement. Since these averages do not include overlapping data, they 
provide a more accurate picture of the effect of a particular category of instructional strategy. 



Table 1.1: Categories of Instructional Strategies that Strongly Affect 
Student Achievement 



Category 


Ave. Effect 
Size 


Percentile 

Gain 3 


N 


SD 


Identifying similarities and differences 


1.61 


45 


31 


.31 


Summarizing and note taking 


1.00 


34 


179 


.50 


Reinforcing effort and providing 
recognition 


.80 


29 


21 


.35 


Homework and practice 


.77 


28 


134 


.36 


Nonlinguistic representations 


.75 


27 


246 


.40 


Cooperative learning 


.73 


27 


122 


.40 


Setting goals and providing feedback 


.61 


23 


408 


.28 


Generating and testing hypotheses 


.61 


23 


63 


.79 


Activating prior knowledge 


.59 


22 


1251 


.26 



Note: N = Number of effect sizes. SD = standard deviation. 

“These are the maximum percentile gains possible for students currently at the 50 th percentile. 
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In the following chapters, we discuss these nine categories in depth. However, it is useful to consider 
them briefly as a group. As indicated in Table 1.1, the average effect size of these strategies ranges 
from .59 to 1.61. One of the most important things to remember when interpreting Table 1.1 is that 
the effect sizes reported in the second column (“Ave. Effect Size”) are averages for the studies we 
examined. Some of the studies within each category had effect sizes much higher than the average; 
some had effect sizes much lower than the average. In fact, the expected range of effect sizes for a 
given category of instructional techniques is a spread of six standard deviations — three standard 
deviations above the average effect size and three standard deviations below the average effect size. 

To illustrate, consider the general category of instructional strategies referred to as reinforcing effort 
and providing recognition. As shown in Table 1 . 1, the average effect size for this category is .80 and 
the standard deviation (SD) is .35. We also see that 21 studies were used to compute the average 
effect size of .80. The standard deviation of .35 tells us how different the findings of those 21 studies 
were. Among the 21 studies that were reviewed to compute the average effect size (.80), some 
applications had an effect size as high as three standard deviations above the mean of .80. 
Conversely, some effect sizes in the set of 21 were three standard deviations below the mean of .80. 
Since the standard deviation is .35, some effect sizes in the set of 21 were as high as 1.85 [.80 + 
3(.35)]; some were as low as -.25 [.80 - 3(.35)]. Stated differently, on average, reinforcing effort and 
providing recognition produced a gain of .80 years’ growth in student achievement. However, some 
uses of these strategies produced a gain as high as 1 .85 years growth, while others produced a loss 
in achievement of .25 years. Some of the studies within a given category, then, had negative effect 
sizes. A negative effect size means that the experimental group actually performed worse than the 
control group did. 

The inference that can be drawn from this illustration is that no instructional strategy works equally 
well in all situations. The effectiveness of a strategy depends in part on the current achievement level 
of a student, in part on the skill and thoughtfulness with which a teacher applies the strategy, and in 
part on contextual factors such as grade level and class size. Instructional strategies are only tools. 
We strongly recommend that teachers keep this in mind as they review the strategies presented in 
this manual and use them with students. Although the strategies presented in this manual are 
certainly good tools, they should not be expected to work equally well in all situations, or with all 
students, even when expertly used. 

The following chapters discuss the nine categories of instructional strategies in depth. Each chapter 
follows a similar format. Suggestions for using the strategies with students are first discussed, along 
with examples that illustrate how to use these practices to teach specific academic content. This 
section is followed by a discussion of the research and theory underlying each category of strategies. 
Whenever possible, the findings of specific studies are presented. 

When reviewing these research findings, please note that it is not possible to derive the average 
effect sizes shown in Table 1 . 1 from the effect size information provided in the tables in each of the 
following chapters. The studies listed for a specific category of instructional strategy often involved 
a review of some of the same research and a comparison of some of the same experimental and 



ERIC 




5 



Chapter 1: Introduction 



control groups. Therefore, an “average of these averages” would lead to inaccurate conclusions. The 
average effect sizes reported in Table 1.1 are based on independent comparisons. 

Finally, when considering the research summarized in each chapter, the reader should note that not 
all teachers in these studies followed exactly the same approach when using one of the instructional 
strategies. Thus, the practices that are suggested in the following chapters are not based solely on 
research, but reflect current best practice relative to using particular instructional strategies. 

Using the Research 



Although a great deal of education research has been and is currently being conducted in universities 
and research centers across the country, some educators and noneducators hold a fairly low opinion 
of that research. In fact, it is probably accurate to say that there are some who believe that research 
in education is not as rigorous or conclusive as research in the “hard sciences,” such as physics or 
chemistry. 

The general lack of confidence in the findings of education research was addressed in depth in a 
1987 article by researcher Larry Hedges entitled “How Hard Is Hard Science: How Soft Is Soft 
Science?” Hedges examined studies across 13 areas of research in psychology and education, which 
he referred to as the “social sciences,” and compared them with studies in physics. He found that the 
studies from physics were almost identical to the studies from the social sciences in terms of their 
variability: “Almost 50% of the reviews showed statistically significant disagreements in both the 
social sciences and the physical sciences” (p. 450). This means that studies in physics exhibit the 
same discrepancies in results as studies in education — one study shows that a particular technique 
works; the next study shows that it does not. Hedges also found that researchers in the hard sciences 
much more frequently discarded studies that seemed to report “extreme findings.” For example, in 
the area of particle physics, roughly 40 percent of the studies were omitted from a synthesis of 
studies because their findings were considered unexplainable. However, in education and 
psychology. Hedges found that it is rare for even 10 percent of studies with extreme findings to be 
discarded when research is synthesized. 

Hedges’ overall conclusion was that research in the soft sciences, such as education, is indeed 
comparable to research in the hard sciences in terms of its rigor. His overall recommendation was 
that educators, like researchers in the hard sciences, look for general trends in the findings from 
studies. In other words, findings from no single study or even a small set of studies should be taken 
as the final word on whether a strategy or approach works well or not. In fact, educators should 
analyze as many studies as possible about a given strategy. The composite results of those findings 
should be considered the best estimate of how well the strategy works. 
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Overview of this Guide 



The following chapters provide a more detailed discussion of instructional strategies that are likely 
to enhance student learning. Chapters 2 through 10 present specific suggestions for using each of 
the instructional strategies in the classroom, along with a summary of relevant research findings. 
Each chapter follows the same basic format: classroom strategies are related examples are presented, 
followed by a discussion of the research and theory related to that category of strategies. Chapter 11 
presents a discussion of instructional strategies that are specific to five types of knowledge: (1) 
vocabulary terms and phrases, (2) details, (3) organizing ideas, (4) skills and tactics, and (5) 
processes. The instructional strategies presented in Chapters 2 through 10 apply to all types of 
knowledge, whereas those presented in Chapter 1 1 are designed to increase understanding and skill 
in specific knowledge domains. Finally, Chapter 12 demonstrates how a teacher might use the 
instructional strategies in a unit of instruction. 

The instructional strategies presented in this guidebook are designed to be used by educators whose 
work reflects a variety of theories and frameworks of human learning and human cognition. Thus, 
educators can use the various instructional strategies presented in this document regardless of the 
particular theoretical framework they generally follow. Readers should feel free to pick and choose 
from among the strategies presented and integrate them with current programs or practices in their 
districts, schools, or classrooms. 
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IDENTIFYING SIMILARITIES 
& DIFFERENCES 



-4s part of a world literature unit, students in Ms. Scott’s advanced placement 
language arts class were studying the epic poem Beowulf andthe2Cf h century novel 
Grendel, by John Gardner. To extend and refine their understanding of the two 
pieces, Ms. Scott created a task in which she asked students to compare and 
contrast these two works. Students were to identify the characteristics on which to 
compare the works and then determine how the works are similar and different. 
Finally, students were to write a paper describing how the works are alike or 
different in terms of the characteristics they selected, using as many examples from 
the works as possible to make their points. 

After students turned in their papers, Ms. Scott led a class discussion on what 
students had learned. Ms. Scott was particularly interested in the characteristics 
students had used to compare the two works. Students discussed the fact that both 
works deal with the story of a monster named Grendel and its interactions with 
human beings, specifically with Beowulf, the human hero whose mission is to 
destroy Grendel at any cost. Most of the students agreed that the plot and 
characters are very similar but that the two works are quite different in terms of 
point of view. Beowulf is told from the point of view of the human hero; Grendel is 
told from the point of view of the monster. The class concluded that this essential 
difference between the two works also influenced students ’ opinions of who was the 
hero of each work. 

Ms. Scott engaged her students in a mental activity that can have a profound effect 
on their learning — analyzing how things are similar and different. 






T he first general category of instructional strategies reviewed in this guide includes comparing, 
classifying, creating metaphors, and creating analogies. All of the processes discussed in this 
chapter are fairly complex mental operations that involve analyzing information at a fairly 
deep level (see Sternberg, 1978, 1979). All of these processes also require students to analyze two 
or more elements in terms of their similarities and differences on one or more characteristics, a 
mental operation that researchers have concluded is basic to human thought (see Markman & 
Gentner, 1993a, 1993b; Medin, Goldstone, & Markman, 1995; Gentner & Markman, 1994). 

Obviously, identifying similarities and differences is explicit in the process of comparing. It is also 
critical to classifying. To illustrate, when classifying an individual first identifies similarities and 
differences between and among the elements in a given set and then organizes these elements into 
two or more categories, based on the identified similarities and differences. Similarly, creating a 
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metaphor involves identifying abstract similarities and differences between two elements. Finally, 
creating analogies involves identifying how two pairs of elements are similar. 

There are a number of ways to help students use these processes to identify similarities and 
differences between topics or items. The following sections include examples of strategies that 
teachers might use in the classroom to help students learn to use these reasoning processes to 
enhance their understanding of specific academic content. Three types of strategies are presented for 
each reasoning process: teacher-directed tasks, student- directed tasks, and graphic organizers. 

The reasoning processes reviewed in this chapter can be very difficult for students. Even after 
students have been introduced to the process and have a general understanding of the process, they 
may struggle to apply the process to specific academic content. At this stage of the learning process 
— or when teachers have a very specific academic goal in mind — teacher-directed tasks can be 
very useful. These tasks give students more of the essential information they will need to complete 
the task. For example, a comparison task that is teacher directed is one for which the teacher has 
provided the items to compare and the characteristics on which they are to be compared. To complete 
the task, students must describe how the items are similar and different, using the characteristics the 
teacher has identified. When the comparison is completed, teachers typically ask students to 
summarize what they learned. Teacher-directed tasks focus — and perhaps constrain — the type of 
conclusions students will reach. Consequently, they should be used when a teacher’s goal is that all 
students will obtain a general awareness of the same similarities and differences between items. 

When students have become more skilled at using a particular process, teachers can give them 
student-directed tasks — tasks that are less structured and that give students less guidance. This kind 
of task requires much more of students, but also gives them more freedom to work and think 
independently. For example, a comparison task that is student directed is one for which the teacher 
has provided the items to be compared, but asks students to identify the characteristics to use to 
compare the items. Even though unstructured tasks give students more freedom, teachers should still 
monitor students’ work to help ensure that they are engaged in tasks that will enhance their learning 
of important content knowledge. 

Presenting students with graphic organizers is the third type of strategy for which examples are 
provided for each of the reasoning processes reviewed in this chapter. Graphic organizers or graphic 
representations are particularly useful for helping students understand, visualize, and use whatever 
thinking process they are learning. 

Comparing 



Comparing is the process of identifying similarities and differences between or among things or 
ideas. Comparing activities have broad applications. They can be used with any subject area, at any 
grade level. The key to an effective comparison is the identification of important characteristics — 
those that will enhance students’ understanding of the similarities and differences between the items 
being compared. For example, if students are. comparing President Franklin D. Roosevelt and 
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President Harry S. Truman during a history class, comparing the two men in terms of “how happy 
their childhoods years were” might be interesting, but certainly not the most important characteristic 
to use. A more useful characteristic might be “role during World War U” or “domestic policies 
initiated.” 

1. Use Teacher-Directed Comparison Tasks. 

(See Illustration 1) 

When students are first learning to use the process of comparing, a teacher might present students 
with highly structured tasks, such as the one shown in Illustration 1 . In this example, the teacher has 
provided students with the elements to be compared as well as the characteristics on which they are 
to be compared. To determine how well students complete these tasks, the teacher would examine 
the extent to which students correctly described how the items are similar and different with respect 
to the characteristics identified by the teacher. 

2. Use Student-Directed Comparison Tasks. 

(See Illustration 2) 

Student-directed tasks are useful when students have gained some level of skill using the process of 
comparing with teacher-directed comparison tasks. These tasks are slightly more difficult than 
teacher-directed tasks because they challenge students to draw on their content knowledge to some 
extent before they even begin the task. When teachers give students these kinds of tasks, they may 
ask students to identify the items to be compared as well as the characteristics on which to base their 
comparison. Typically, however, teachers give students the items to be compared, but ask them to 
identify the characteristics to use to compare the items, as exemplified in Dlustration 2. 

To determine how well students perform on student-directed comparison tasks, the teacher would 
not only look at the accuracy of the comparisons students made, but whether they selected 
comparison characteristics that were truly important to the task. For example, did students select 
characteristics of volcanoes and geysers that were likely to help deepen their understanding of the 
similarities and differences between these natural processes? 

3. Use Graphic Organizers for Comparison. 

(See Illustrations 3. 1 and 3.2) 

Two types of graphic organizers are commonly used for comparison: the Venn diagram and the 
comparison matrix. The Venn diagram gives students a way to visually see the similarities and 
differences between two items. The similarities are listed in the intersection between the two circles. 
The differences are listed in the parts of each circle that do not intersect. The Venn diagram is 
particularly useful for highlighting the fact that the two things being compared have some things in 
common, but not others, as shown in Illustration 3.1. For example, like modem homes, the homes 
of Pilgrims were wood framed and had fireplaces. But the shelter they used differs in a number of 
ways. For example, Pilgrims used outdoor ovens, whereas modem humans primarily use indoor 
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ovens. The comparison matrix graphically depicts a more detailed approach to the comparison 
process than does the Venn diagram, as exemplified by Illustration 3.2. 



Illustration 1 : Teacher-Directed Comparison Task tennis 

We have been studying and practicing the serve in tennis — one of the more difficult 
aspects of the game. We are now going to watch a video of two tennis players serving. The 
video shows each player serving in slow motion a number of times. You will be given 
statistics for each of the two players. Your job is to compare the players on the following 
characteristics: 

♦ height of ball toss 

♦ speed of serve 

♦ trajectory of serve 

After you have finished your comparison, write a summary of what you learned. For each 
characteristic, clearly describe the similarities and differences between the two players. j 

; — — — _ zl. _ _ . - 



Illustration 2: Student-Directed Comparison Task 



volcanoes ( 



All kinds of interesting natural processes happen on the earth every day. Many materials 
fall to the earth — rain, snow, sleet, hail, and debris from outer space. But some materials 
also are pushed out of the earth. The process of pushing things out of the earth is called 
“eruption.” At least two things on earth from which material erupts are volcanoes and 
geysers. 

One way to learn more about ideas or things is to compare them. Your task is to compare 
volcanoes and geysers. The first step is to write down the characteristics that you will use 
to compare them. Then compare volcanoes and geysers in terms of each of these 
characteristics. How are they the same? How are they different? Be sure to pick 
characteristics that will help you learn more about these natural earth phenomena. Apply 
what you have learned in class as well as information gathered from encyclopedias, books, 
magazines, the Internet, or other resources. 

After you have finished your comparison, write a summary of what you learned. Clearly 
describe how volcanoes and geysers are similar and how they are different. 
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Illustration 3.1 : Venn Diagram Pilgrims & modern humans 

PILGRIMS AND MODERN HUMANS — SHELTER 

Pilgrims Modern Humans 




Differences Similarities Differences 



Illustration 3.2: Comparison Matrix igf 1 century u.S. expeditions 

A number of expeditions took place in the early 19 th century that marked the early stages 
of the expansion into the western regions of the United States. Perhaps the best-known 
expedition was that undertaken by army officers Meriwether Lewis and William Clark. About 
the same time, another army officer, Zebulon Pike, explored the American southwest — 
one of Pike’s expeditions in the southwest was known as the Arkansas River Expedition of 
1806. 

Using a comparison matrix, compare these two expeditions on the following characteristics: 
“who ordered the expedition,” “purpose of the expedition,” “areas explored,” and “outcomes 
of the expedition.” 

Use what you have learned in class as well as other resources (e.g., books, CDs, 
encyclopedias, the Internet) to do this task. After you have completed the center sections 
of the matrix, use the column on the far right to make notes about the similarities and 
differences between the items in terms of the characteristics. What did the Lewis and Clark 
expedition and Pike’s exploration of the southwest have in common? How were they 
different? Finally, write a one-page summary of what you learned about the westward 
expansion of the United States by doing this task. 

(See completed matrix on next page.) 
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Illustration 3.2 (continued) Comparison matrix — Lewis & Clark and Pike expeditions 
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Chapter 2: Identifying Similarities and Differences 



Classifyin g . 

Classifying involves grouping things into definable categories based on like characteristics. This 
process also involves the critical step of determining the rules that govern category membership. 

How things are classified influences our perceptions and behaviors. For example, think about how 
things are grouped in a grocery store and how shopping would be affected if items in the store were 
classified by letter of the alphabet. In the classroom, using classifying can influence what students 
see about what they are learning. 

Classifying activities can be relatively easy or difficult, depending on how structured the tasks are 
and how familiar students are with the content. There are a number of ways to ensure that the process 
of classifying enhances learning. One way to do this is to help students learn to select categories that 
are related to one another. For example, if students are classifying animals and the first characteristic 
is “animals that are carnivores,” the second characteristic should be something like “animals that are 
herbivores.” Selecting a second characteristic such as “animals that are reptiles” will create 
confusion and not help students understand the similarities and differences between and among the 
animals they are studying. 

Another way to make the most of the process of classifying is to ask students to classify items and 
then reclassify them. This helps students notice distinctions among the items that they might miss 
if they classify the items only once. For example, after students have classified the animals according 
to the food the animals typically eat, a teacher might ask them to classify them according to the areas 
of the world in which they are generally found. 

1. Use Teacher-Directed Classification Tasks. 

(See Illustration 1) 

Teacher-directed classification tasks are those for which students are given the elements to classify 
and the categories into which the elements should be classified. In teacher-directed tasks, the focus 
is on placing items into their appropriate categories and understanding why they belong in those 
categories. Illustration 1 at the end of this section is an example of a teacher-directed classification 
task. To determine how well students perform on these tasks, a teacher would judge the degree to 
which students’ accurately placed the items into the categories they were given. 

2. Use Student-Directed Classification Tasks. 

(See Illustration 2) 

Student-directed classification tasks are those for which students are given the items to classify but 
must form the categories themselves. Sometimes students might also be asked to generate the items 
to classify as well. These tasks sometimes are called unstructured tasks in that students can form any 
categories or identify any items they wish, within the parameters of a given assignment. Illustration 
2 is an example of a student-directed classification task. To assess students’ performance on student- 
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directed classification tasks, a teacher would focus on the logic of the categories students 
constructed. Specifically, students should be able to defend the logic of the categories they created 
by explaining the “rule” or “rules” for category membership. 

3. Use Graphic Organizers for Classification. 

(See Illustrations 3.1 and 3.2) 

Graphic organizers provide students with a visual guide to the classifying process. Students can be 
encouraged to use these graphic organizers as they complete their classification tasks. Two of the 
more popular graphic organizers for classification are shown in Illustrations 3.1 and 3.2. 
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Illustration 3.1 : Graphic Organizer for Classification 
Columns Format 



food 



Categories 



Vegetables 


Fruit 


Grains 


Seafood 


Meats 


Dairy 


asparagus 

spinach 

broccoli 

carrots 

kelp 

potatoes 


apples 

cherries 

avocados 

limes 

raspberries 

olives 

papayas 


millet 

oats 

rye 

corn 

barley 

rice 

wheat 


flounder 

halibut 

swordfish 

tuna 

salmon 

sea bass 


turkey 

chicken 

lamb 

beef 

pork 


yogurt 

butter 

cottage 

cheese 

milk 



ZS 



sag".:- 



HZZ .... SS f. ISSE US 
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Creating Metaphors 

Creating metaphors is the process of identifying a general or basic pattern in a specific topic and then 
finding another topic that appears to be quite different but that has the same general pattern. 
Metaphors frequently are used by authors to provide readers with strong images. For example, an 
author might say that the character is “walking on thin ice,” meaning that he is in a situation where 
he doesn’t have much support or the support he does have could break apart at any moment — just 
as someone walking on thin ice could fall into ice-cold, dangerous waters if the ice breaks. This 
figure of speech provides the reader with a mental picture of a dangerous or uncertain situation. 

Although metaphors are typically used to express abstract relationships of singular ideas or items, 
metaphorical thinking can be applied to larger bodies of information or ideas — resulting in a kind 
of extended metaphor. For example. West Side Story and Romeo and Juliet are related at an abstract, 
nonliteral level. The stories are different, but the themes are the same. 

Teaching students how to use and create extended metaphors encourages them to explore and 
understand ideas and information at deeper levels. This process also helps students connect 
unfamiliar information to what they already know. Many teachers, for example, introduce West Side 
Story to students by discussing Romeo and Juliet. Metaphors can also help students understand 
familiar information in new ways. 

1. Use Teacher-Directed Metaphor Tasks. 

(See Illustrations 1. 1 and 1.2) 

The process of creating metaphors is new to many students. Teachers can introduce students to the 
process by guiding them through metaphors to help them understand how two unlike items are alike 
at an abstract level. Once students have a general understanding of the concept of an abstract pattern 
or relationship, students should be given an opportunity to complete teacher-directed metaphor tasks 
that are less structured. These tasks are ones in which the teacher provides the first element of the 
metaphor and the abstract pattern. This structure provides a “scaffold” on which students can build 
the rest of the metaphor. Illustrations 1.1 and 1.2 at the end of this section exemplify how teacher- 
directed metaphor tasks can be used in both highly structured and less structured ways, depending 
on students’ level of understanding and skill in creating metaphors. 

2. Use Student-Directed Metaphor Tasks. 

(See Illustration 2) 

Once students become more skilled at identifying abstract patterns or relationships, teachers can 
assign tasks that require them to develop metaphors. Teachers might present students with one 
element of a metaphor and ask them to identify the second element and describe the abstract 
relationship. Such tasks are more student directed. Note that in Illustration 2 students are provided 
with only one element of the metaphor and asked to generate the second element and the abstract 
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pattern. Obviously, tasks like this give students greater flexibility to make connections between what - 
they are learning and what they already know. 

3. Use a Graphic Organizer for Metaphors. 

(See Illustration 3) 

A graphic organizer is particularly useful as a visual aid to help students understand the nature of 
metaphors and how they are constructed. Illustration 3 shows how a graphic organizer can help 
students identify the literal informatiori for an element, use this information to describe the literal 
information in general or abstract terms, and finally to identify a second item that is similar to the 
first at an abstract level. 

The key benefit of a graphic organizer is that it visually depicts the fact that two elements might have 
somewhat different literal patterns, but share an abstract pattern. Using the graphic organizer, 
students can fill in the elements of a metaphor, the literal pattern for each element, and the abstract 
relationship that connects them. 



Illustration 1 .1 : Teacher-Directed Metaphor Task “ love is a rose ” 

— Highly Structured 

As a way of introducing the idea of metaphors to students, Mrs. Hoffman asked students 
to think about the saying “love is a rose.” First, she asked students to describe love. Then 
she guided students through the process of turning this literal description of love into a 
general or more abstract description. Next, she asked students to describe a rose. 

Literal: Love: When we are in love, we often feel happy. But being in love can be painful if the 
person you love hurts you. doesn’t love you. or leaves. 

Abstract: Something that makes us feel good can also cause us pain. 

Literal: Rose.'The blossoms are sweet to smell and pleasant to touch, but if you touch the 
thorns, they can stick you. 

After students wrote their descriptions of a rose, Mrs. Hoffman asked them to talk with a 
partner about what they had learned about metaphors and about how an author’s use of 
this figure of speech might affect the reader. 
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Illustration 1 .2: Teacher-Directed Metaphor Task disease 

— Less Structured 

Mr. Wong’s health class had studied about disease, how diseases spread, and how they 
affect the human body. In order to extend their understanding, Mr. Wong ask students to 
think about a metaphor for disease: 

Disease is . 

Mr. Wong led the students through the process of identifying the abstract pattern 
associated with disease. He wrote the following statements on the board: 

1 . A small number of cells invade a host. 

2. These cells multiply. 

3. The host organism tries to fight the diseases. 

Then the class made more general statements about disease to identify an abstract pattern. 

Mr. Wong wrote the general statements on the board: 

A small number of things invade or affect something. 

The things grow in number and/or strength. 

The affected thing tries to fight back. 

Mr. Wong asked his students to work in pairs to complete the statement “Disease is a 

and then write a paragraph that explained how the second element of the 

metaphor fit the general pattern they had identified. 



Illustration 2: Student-Directed Metaphor Task the internet 

Mrs. Sullivan’s students were studying influences on contemporary American culture. As 
part of their discussion about the effect of the Internet, students brought up a common 
metaphor — the information “superhighway.” 

During the discussion, students began to identify specific areas where they thought the 
information superhighway metaphor broke down. Denzel pointed out that “superhighway” 
seemed like a misconception because some people have easy and speedy access like on 



(Illustration continued on next page.) 
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Illustration 2 (continued) 

a large highway, but many people are still negotiating down a dirt road. Paige said she 
thought “information” was also too limiting to describe the way people currently use the 
Internet. 

For homework, Mrs. Sullivan asked students to use the Internet as the first element of a 
metaphor, identify a second element other than “information superhighway,” and then 
describe the abstract relationship. 

The next day students worked as a class to describe the abstract pattern of the metaphor. 
Then individual students took turns explaining the elements they had chosen and how they 
related to the abstract pattern. Denzel explained his metaphor of the Internet as a giant flea 
market. “The Internet is a flea market,” said Denzel. “There’s a lot available. Some things 
are what they seem to be. Others aren’t. Sometimes you can get something you need for 
very little money.” 



Illustration 3: Metaphor Graphic Organizer 



’’the brain is a conductor” 



Element/ 

Item 




Literal Pattern 



Control center for 
emotions and all 
body functions 
vital to survival. 

Helps the parts of 
the body work 
together. 



Abstract 

Relationship 

Controls many 
different parts of 
a system. 

Vital to health of 
the system. 




Literal Pattern 

Sends signals to 
members of the 
orchestra that tell 
them when and 
how to play. 

Necessary to the 
orchestra playing 
well together. 
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Creating Analogies 



Creating analogies is the process of identifying relationships between pairs of concepts — in other 
words, identifying relationships between relationships. Like metaphors, analogies help us to see how 
seemingly dissimilar things are similar, increasing our understanding of new information. An 
analogy typically follows the form A:B::C:D (read as “A is to B as C is to D”) (Sternberg, 1977). For 
example: 

carpenter:hammer::painter:brush (“carpenter is to hammer as painter is to brush”) 
Hammer and brush are tools used by a carpenter and a painter, respectively. 

1. Use Teacher-Directed Analogies. 

(See Illustrations 1.1 and 1.2) 

A teacher might introduce analogies by giving students complete content-area examples, such as 
those in Illustration 1.1. The teacher might ask students to explain how the relationship between 
items A and B is similar to that between items C and D. For example, students might be asked to 
explain how the relationship between venom and snake is similar to the relationship between quill 
and porcupine. 

As students build their understanding of analogies, teachers can give them opportunities to apply 
what they have learned by presenting them with incomplete analogies, such as those found in 
Illustration 1 .2. Incomplete analogies are still teacher directed in that the relationship between the 
two pairs has already been determined. But these tasks require students to provide the missing 
element and to explain how the relationships between the two pairs are similar. 

2. Use Student-Directed Analogies. 

(See Illustration 2) 



As students become more proficient at completing analogies, teachers can give them opportunities 
to create the second pair of elements in an analogy. These tasks are student directed in that students 
have the freedom to consider a wider range of ways in which the first two elements are related. In 
fact, the analogies in Illustration 2 can be used in a music course, but also in other content areas. 

3. Use a Graphic Organizer for Analogies. 

(See Illustration 3) 

A graphic organizer is a useful visual aid for enhancing students’ understanding of the nature of 
analogies. Teachers can use these to introduce students to analogies. Teachers might also give 
students blank or partially blank organizers to use to solve analogy problems, as shown in Illustration 
3. Note that students use the center portion of the organizer — between the parallel lines — to write 
their ideas about how the relationships between the pairs of items are similar. 
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Illustration 1 .1 : Teacher-Directed Analogies — Complete 



science 



venom is to snake 
as 

quill is to porcupine 

thermometer is to temperature 
as 

odometer is to speed 



tadpole is to frog 
as 

caterpillar is to butterfly 

core is to Earth 
as 

nucleus is to atom 












Illustration 1.2: Teacher-Directed Analogies — Incomplete 



language arts : 



words are to books 
as 

notes are to 



speaking is to humans 
as 

barking is to 



periods are to sentences 
as 

red lights are to 



To Kill a Mockingbird is to Scout 
as 

Catcher in the Rye is to 



Illustration 2: Student-Directed Analogies 



music 



Scott Joplin is to ragtime 
as 

is to 



Woodstock is to rock music 
as 

is to 



is to b 
as 

is to 



F# is to the chord C-E-G 
as 

is to . 



rrray 'ZSWZl 






i'ygi' 



1 






Illustration 3: Graphic Organizer for Analogies 



thermometer and odometer 



thermometer 



odometer 



... is to 



as Pi thermometer measures temperature. 
What does an odometer measure ? 

is to 



B 



temperature 



speed 
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Theory and Research in Brief • • •* 
Similarities and differences: 



T he category of instructional strategies dealing with the identification of similarities and 
differences between items is discussed first in this manual because of its potential for 
producing dramatic effects on student achievement. Results from some of the major meta- 
analyses that have synthesized the research on this category of instructional strategies are reported 
in Table 2.1. 

The overall power of the 
instructional techniques 
reviewed in this chapter is 
perhaps best illustrated by 
considering a study by Gick 
and Holyoak (1980). These 
researchers presented their 
subjects with the following 
problem (which was adapted 
from a study by Duncker, 

1945): 



Suppose you are a doctor 
faced with a patient who 
has a malignant tumor in 
his stomach. It is 
impossible to operate on 
the patient, but unless the tumor is destroyed the patient will die. There is a kind of ray that 
can be used to destroy the tumor. If the rays reach the tumor all at once at a sufficiently high 
intensity, the healthy tissue that the rays pass through on the way to the tumor will also be 
destroyed. At lower intensities the rays are harmless to healthy tissue, but they will not affect 
the tumor either. What type of procedure might be used to destroy the tumor with the rays 
and, at the same time, avoid destroying the healthy tissue? (pp. 307-308) 

Only 10 percent of the people presented with this problem could solve it. However, when Gick and 

Holyoak also presented their subjects with the following story, 90 percent were able to solve the 

problem: 

A small country was ruled from a strong fortress by a dictator. The fortress was situated in 
the middle of the country, surrounded by farms and villages. Many roads led to the fortress 
through the countryside. A rebel general vowed to capture the fortress. The general knew that 
an attack by his entire army would capture the fortress. He gathered his army at the head of 
one of the roads, ready to launch a full-scale direct attack. However, the general then learned 



Table 2.1: Processes Involving the 
Identification of Similarities and Differences 



Synthesis Study 


No. of 
Effect Sizes 


Ave. Effect 
Size 


Percentile 

Gain 0 


Stone, 1983 


22 


.88 


31 


Stahl & 


9 


1.39 


42 


Fairbanks, 1986 b 


20 


1.76 


46 


Ross, 1988 


2 


1.26 


38 


Lee, undated 


2 


1.28 


39 



These are the maximum percentile gains possible for students currently 
at the 50 th percentile. 

Two categories of effect sizes are listed for the Stahl and Fairbanks 
study because of the manner n which the effect sizes were reported. 
Readers should consult that study for more details. 
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that the dictator had planted mines on each of the roads. The mines were set so that small 
bodies of men could pass over them safely, since the dictator need to move his troops and 
workers to and from the fortress. However, any large force would detonate the mines. Not 
only would this blow up the road, but it would also destroy many neighboring villages. It 
therefore seemed impossible to capture the fortress. However, the general devised a simple 
plan. He divided his army into small groups and dispatched each group to the head of a 
different road. When all was ready he gave the signal and each group marched down a 
different road. Each group continued down its road to the fortress so that the entire army 
arrived together at the fortress at the same time. In this way, the general captured the fortress 
and overthrew the dictator, (p. 351) 

Why is it that the people who participated in the study found the problem so easy to solve after 
hearing the story? Quite simply, presenting them with a story that was more familiar than the 
problem helped them see that the general pattern of the story and the problem were the same, making 
it easy for them to solve the problem. 
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Summarizing & not e t aking 



/As Ms. LaFortune prepared for the upcoming unit on the U.S. Constitution, she 
thought about how students had responded to the unit in previous years. Students 
always seemed to understand the gist of the Bill of Rights, but seemed to have 
trouble connecting limitations on the government’s powers to the protection of 
individual civil rights. Ms. LaFortune wondered if students were overwhelmed by the 
amount of material they worked with during the unit. She decided to help students 
with their summarizing and note taking skills when she taught the unit this time. 

After an introduction to the essential elements of American constitutional 
government, students read several primary source documents, including excerpts 
from the Constitution and the Declaration of Independence. Ms. LaFortune thought 
summarizing passages would help students analyze the content of the documents. 
First, she modeled summarizing using the Preamble to the Constitution as an 
example. She used a “rule-based" summary strategy and showed students how to 
delete trivial and redundant material, substitute superordinate terms for lists, and 
select a topic sentence. After she finished the summary, students worked on the Bill 
of Rights for homework. Students said that the summary strategies made them 
really think about the information they were reading. 

After their intensive work with the primary source documents, Ms. LaFortune 
passed out notes she had prepared on the essential ideas of American 
constitutional government. The notes were useful to students in two ways — they 
gave students a clear picture of the ideas Ms. LaFortune considered important and 
served as a model for students to follow as she taught them about the elements of 
effective note taking. Twice during the next week, students turned in notes they had 
taken during a lecture ora film. Ms. LaFortune gave each student written feedback 
about her or his notes and later reviewed various strategies with the entire class. 

At the end of the unit, students debated limitations on the power of government and 
protection of civil rights. Ms. LaFortune was pleased with students’ understanding 
of the connection between the power of the government and civil rights and their 
ability to make well-supported arguments for their positions. 



S ummarizing and note taking are part of the same category of instructional strategies because 
both require students to distill information. Although these processes may seem relatively 
straightforward for students, in fact they require a great deal of them. In order to make 
decisions about points that are important to a summary and those that are not, students must analyze 
the information in depth. Similarly, in order to decide what information is important to make notes 
about and information that is not, students must be able to mentally sift through and synthesize 
information. The following sections include suggestions for ways in which teachers might use these 
strategies in the classroom to enhance students’ understanding of specific academic content. 
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Summarizing 

1. Use the "Rule-Based” Summarizing Strategy. 

(See Illustration 1) 

One summarizing strategy developed by Brown, Campione, and Day ( 1 98 1 ) is referred to as the rule- 
based summarizing strategy. As the name implies, the strategy is one of following a set of rules or 
steps that help students construct a summary: 

1 . Delete trivial material that is unnecessary to understanding. 

2. Delete redundant material. 

3. Substitute superordinate terms for more specific terms (e.g., “flowers” for “daisies, tulips, 
and roses”). 

4. Select a topic sentence, or invent one if it is missing. 

To make these rules “come alive” for students, a teacher might initially demonstrate them in some 
detail. For example, the teacher might present students with a passage and then walk them through 
the rules by “thinking aloud” as she summarizes the passage, as shown in Illustration 1. 

2. Use Summary Frames. 

(See Illustrations 2.1-2.6) 

A summary frame is a series of questions that a teacher gives to students. Because these questions 
are designed to highlight the critical elements of specific types of information, they can help students 
develop accurate, written summaries of information. Different summary frames are useful for 
different types of information because each frame captures the basic structure of a different pattern 
of text. The elements of six patterns that are commonly found in text are reviewed below: 

• Narrative or Story Pattern — text commonly found in fiction. It has seven elements. Of the 
following elements, 3-7 are sometimes repeated to create an episode. 

Setting: The time, place, and context in which the story took place. 

Characters: The main characters in the story. 

Initiating event: The event that starts the action rolling in the story. 

Internal response: How the main characters react emotionally to the initiating event. 
Goal: What the main characters decide to do as a reaction to the initiating event — the 
goal they set. 

Consequence: How the main characters try to accomplish the goal. 

Resolution: How the story turns out. 
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• T-R-I Pattern — text commonly found in expository material. It has the following elements: 

Topic (T): a general statement about the information to be discussed 
Restriction (R): statement that limits the information in some way 
Illustration (I): statement that exemplifies the topic or restriction 

The T-R-I pattern can have a number of restrictions and accompanying illustrations. 

• Definition Pattern — text that describes a particular concept and identifies subordinate 
concepts. This pattern contains the following elements: 

Term: The subject to be defined. 

Set: The general category to which the term belongs. 

Gross characteristics: Those characteristics that separate the term from other 
elements in the set. 

Minute differences: The different classes of objects that fall directly beneath the term. 

• Argumentation Pattern — text that attempts to support a claim. This pattern contains the 
following elements: 

Evidence: Information that leads to a claim 

Claim: The assertion that something is true 

Support: Examples of or explanations for the claim 

Qualifier: A restriction on the claim or evidence counter to the claim 

• Problem/Solution Pattern — text that introduces a problem and then identifies one or more 
solutions to the problem: 

Problem: A statement of something that has happened or might happen that is 
problematic. 

Solution: A statement of a possible solution to the problem. 

Solution: Another possible solution. 

Solution: Another possible solution. 

• Conversation Pattern — a verbal interchange between two or more people. Commonly, a 
conversation has the following components: 

Greeting: Some acknowledgment that the parties have not seen each other for a while. 
Inquiry: A question about some general or specific topic. 

Discussion: An elaboration or analysis of the topic. Commonly included in the discussion 
are one or more of the following elements: 
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Assertions'. Statements of facts by the speaker. 

Requests : Statements that solicit actions from the listener. 

Promises: Statements that assert that the speaker will perform certain actions. 
Demands: Statements that identify specific actions to be taken by the listener. 
Threats: Statements that specify consequences to the listener if demands are not met. 
Congratulations: Statements that indicate the speaker values something done by the 
listener. 

Conclusion: End of the conversation. 

To create a summary frame from these patterns, a teacher first identifies the pattern of text students 
are reading, then uses the pattern elements to develop a set of guiding questions, which students then 
use to summarize a text, as exemplified by Illustrations 2. 1-2.6. For example, a teacher who wants 
students to analyze a conversation between two characters in a story would turn each of the elements 
of a conversation pattern into a question (e.g., How did the participants in the conversation greet one 
another? What question or topic was brought up or referred to?). Students would use their answers 
to summarize the conversation. 

3. Use the Reciprocal Teaching Process. 

(See Illustration 3) 



Reciprocal teaching, developed by Palincsar and Brown (1984, 1985), is an instructional technique 
that incorporates the process of summarizing but also engages students in cognitive processes that 
go well beyond summarizing, as Illustration 3 exemplifies. The strategy has been the subject of a 
number of empirical studies, many of which have been summarized by Rosenshine and Meister 
(1994). 

The summary statement that begins the reciprocal teaching strategy might be considered a “first 
draft” of a summary. The other phases of reciprocal teaching — questioning, clarifying, and 
predicting — help students analyze the information they are attempting to summarize. Strategies that 
emphasize the analytic aspect of summarizing produce powerful effects in terms of student’ s ability 
to summarize (see Rosenshine & Meister, 1994; Rosenshine, Meister, & Chapman, 1986). The 
following is an adaptation of the strategy: 

Summarizing — After students have silently or orally read a short section of a passage, a single 
student acting as teacher (i.e., the student leader) summarizes what has been read. Other students, 
with guidance from the teacher, may add to the summary. If students have difficulty 
summarizing, the teacher might point out clues (e.g., important items or obvious topic sentences) 
that help them build good summaries. 

Questioning — The student leader asks some questions to which the class responds. The 
questions are designed to help students identify important information in the passage. For 
example, the student leader might look back over the selection and ask questions about specific 
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pieces of information. The other students then try to answer these questions based on their 
recollection of the information. 

Clarifying — The student leader then tries to clarify confusing points in the passage. He might 
point these out or ask other students to point them out. For example, the student leader might say, 
“I’m confused about why the butler said the owner of the house wasn’t home. Can anyone 
explain this?” Or, the student leader might ask students to ask clarification questions. The group 
then attempts to clear up the confusing parts. This might involve rereading parts of the passage. 

Predicting — The student leader asks for predictions about what will happen in the next segment 
of the text. He or she writes these on the board or asks students to write them in their notebooks. 



Illustration 1 : Using the Rule-Based Strategy solar wind 

Passage: Studying Solar Wind 

Most scientists believe the solar system was formed 4.6 billion years ago by the gravitational 
collapse of the solar nebula, a cloud of interstellar gas, dust, and ice created from previous 
generations of stars. As time went on, the grains of gas and dust were pulled together by gravity to 
form the sun, while other gains of ice and dust stuck to one another, eventually forming the planets, 
moons, comets, and asteroids as we know them today. 

How this transition from the solar nebula to planets took place has fascinated and mystified 
scientists. Why did some planets, like Venus, develop thick, poisonous atmospheres, while others, 
like Earth, become hospitable to life? Partial answers are available from the study of the elemental 
and isotopic composition of the solar system bodies, which suggests that moons, planets, and even 
asteroids, are significantly different in composition. Although this information helps scientists model 
various evolutionary processes, they are still hampered by one major question: What was the 
original solar nebula made of? 

Our sun may help us find the answer. It contains well over 99 percent of all the material in the solar 
system and, although its interior has been modified by nuclear reactions, its outer layers are 
composed of very nearly the same material as the original solar nebula. By collecting and studying 
solar wind, the material flung from the sun, scientists may find more answers to this mysterious 
puzzle. (Adapted from http://www.genesismission.org) 



Think Aloud 

“I’ll think aloud as I use the rules of the strategy. See if my thinking makes sense to you. 

“The rules say to ‘delete trivial material, delete redundant material, and substitute 
superordinate terms for more specific terms.’ The first paragraph is almost all background, 



(Illustration continued on next page.) 



Chapter 3: Summarizing and Note Taking 



Illustration 1 (continued) 



I 



but it doesn’t seem trivial. There are also a couple of lists. Let’s see. ‘Cloud of interstellar 1 



gas, dust, and ice’ I’ll substitute ‘interstellar material.’ For ‘planets, moons, comets, and 
asteroids,’ I’ll substitute ‘heavenly bodies.’ But now I see something redundant. ‘Solar 

Z_ . . / _> I il t_* I _ / • i . ii . . i 
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Illustration 1 (continued) 

Most scientists believe the solar system was formed 4.6 billion years ago by the 
gravitational collapse of the solar nebula. As time went on, grains from the solar nebula 
were pulled together, eventually forming the heavenly bodies we know today. 

How this transition from the solar nebula to planets took place has intrigued scientists. They 
have some of the answers, but they really need to know what the original solar nebula was 
made of. 

Our sun may help us find the answer. Its outer layers are composed of nearly the same 
material as the original solar nebula. By collecting and studying the material flung from the 
sun, scientists may find more answers to this mysterious puzzle. 



Illustration 2.1 : The Narrative Frame Little Red Riding Hood 

Passage: [the story Little Red Riding Hood] 

Frame Questions: 

1 . When and where did the story take place? What was the place like? Near a wood long 
ago. The cottage where Red Riding Hood lives is at the edge of the woods. To get to 
her grandmother’s house, Red Riding Hood must go through the woods. 

2. Who are the main characters in the story? Little Red Riding Hood, her grandmother 
(Granny), the wolf, and the woodsman. 

3. What happens at the start of the story? Little Red Riding Hood’s mother wants her to 
take some food to Granny, who is ill. 

4. How do the main characters react to what happens at the start of the story? Little Red 
Riding Hood is excited to go visit Granny. 

5. What goals do the characters set? Little Red Riding Hood decides to go see Granny. 

6. What are the characters’ actions and how do they interact? Red Riding Hood sets off 
through the woods to take the food to Granny. She runs into a wolf along the way. She 
has never seen a wolf and he seems kind, so she tells him where she is going. 

7. How does the story turn out? The wolf runs ahead and gets into Granny’s bed, 
pretending to be Granny. The wolf almost eats Little Red Riding Hood, but a passing 
woodsman hears her scream and saves her. 

Summary: Little Red Riding Hood takes place near a wood long ago. The little girl’s mother 
wants her to take some food to Granny, who is ill. Little Red Riding Hood sets off through 
the woods to take the food to Granny. She runs into a wolf and tells him where she is going. 

The wolf runs ahead and gets into Granny’s bed, pretending to be Granny. The wolf almost 
eats Little Red Riding Hood, but a passing woodsman hears her scream and saves her. 
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Illustration 2.2: The T-R-l Frame 



mammoths 



Passage: Mammoths 

Millions of years ago, giant animals that are now extinct lived on Earth. One of these giant 
animals was the mammoth, which could be up to 14 feet tall. The mammoth is a lot like the 
elephant. Both have a long trunk and tusks. No one knows for sure why all the mammoths 
died, but scientists think there were a number of reasons. One reason was the weather, 
which became much warmer. Another reason was that mammoths were hunted by people, 
who ate their meat and used their fur and bones for warmth and protection. 

Frame Questions: 



Topic (T): 
Restriction (R): 
Illustration (I): 



What is the story about in general? Giant animals that lived long ago, 
but are now extinct. 

What information author give that narrows or restricts the general topic? 
One giant animal was a mammoth. 

What examples does the author present to illustrate the restriction? The 
mammoth could be as tall as 14 feet. The mammoth is like the elephant 
— both have long trunk and tusks. Mammoths may have died because 
weather got warmer and because people hunted them too much. 

Summary: A mammoth is a giant animal that lived long ago, but is now extinct. It’s related 
to the elephant, but could be as tall as 14 feet. Warmer weather and hunting may have 
caused the extinction of mammoths. 



Illustration 2.3: The Definition Frame 



parallelogram 



Passage: Parallelogram 

There are many types of four-sided figures — or quadrilaterals — that we learn about when 
we study geometry . Some of them have unusual names that tell us something about the 
shape or figure. For example, one type of quadrilateral is the “parallelogram.” Its name tells 
us something important about how this shape looks. A parallelogram is a four-sided shape 
whose opposite sides are parallel and the same length. 

But this general description fits a number of different shapes. One type of parallelogram 
that often comes to mind when people first learn about them is a square, which is a shape 
with four equal sides that meet at right angles. But a square is only one example of a 
parallelogram. Two others are the rectangle — opposite sides are parallel and meet at right 
angles — and the rhombus — whose opposite sides are parallel but don ’t necessarily meet 
at right angles. 

(Illustration continued on next page.) 
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Illustration 2.3 (continued) 

Frame Questions: 

1 . What is being defined? A parallelogram 

2. To what general category of things does the item belong? Quadrilaterals, four-sided 

shapes 

3. What characteristics separate the item from other things in the general category? 
Opposite sides are parallel and the same length 

4. What are some types or classes of the thing being defined? Square, rectangle, 

rhombus 

Summary: A parallelogram is a four-sided shape whose opposite sides are parallel and the 
same length. Examples of parallelograms are the square, the rectangle, and the rhombus. 



Illustration 2.4: The Argumentation Frame crowded highways 

Passage: Highway Driving 

Driving a car in this state has become a huge problem. The highways are so crowded that 
it takes twice as long to get where you want to go. It's a real mess. As far as I'm concerned, 
the source of the problem is the unrestrained growth policies of the last two administrations. 

The governor and his supporters led the parade of developers and short-sighted business 
owners who sold citizens on the idea that economic growth and new jobs would benefit the 
state and that a state either “grows or dies. ” Whenever environmental protection bills were 
introduced in the legislature that seemed to put restraints on businesses, the governor 
argued against them and, when necessary, vetoed them. 

Over the last five years, so many businesses and people have moved into the state that the 
population has doubled. There's not much room for growth in the downtown areas of the 
state's major cities, so developers have bought up thousands of acres of what used to be 
beautiful farm land. Now people have to commute long distances to their jobs, making the 
highways jam-packed with vehicles almost all day long. 

I suppose one reason so many people and businesses have moved here is that our state 
is beautiful. Plus, states farther west were — and still are — so crowded and polluted that 
this state's relatively open spaces and clean air looked like heaven to many people. 



(Illustration continued on next page.) 
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Illustration 2.4 (continued) 



Frame Questions: 

1 . What information is presented that leads to a claim? Highways are crowded. 

What claim does the author make about a problem or situation? What does he or she 
assert is so? Growth policies of former administration caused the problem. 

What examples or explanations does the author present to support this claim? 
Governor vetoed environmental protection laws that would have restrained growth a 
little. He sold us on the idea that growth was good. 

What restrictions or explanations does the author present to support his or her claim? 
But we have a beautiful, less polluted state — so that's appealing to people. 



2 . 



3. 



4. 



Summary: The population has doubled, and people commute long distances, making the 
highways very crowded. The former governor caused the problem. He vetoed laws that 
would have restricted growth a little and sold us on the idea that growth would be a good 
thing. But our state is beautiful and less polluted than others, so that might be one reason 
so many people have moved here. 
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Illustration 2.5: The Problem/Solution Frame 



drug abuse 



Passage: The Problem of Drug Abuse 

Drug abuse is a problem in most countries, including the United States. Many people think 
that the best way to decrease the number of people who abuse drugs is to wage a “war” 
on drugs. Thus, laws have been passed aimed at selling and using drugs, and much money 
is spent each year for drug enforcement agents to patrol the border, particularly the border 
between the United States and Mexico, to arrest drug smugglers. 

Many people disagree with this approach to the drug problem. Some agree that selling and 
using drugs should be illegal, but they also believe that more time and effort should be 
spent educating people about the dangers of drug use and abuse. Others believe that 
marijuana should be legalized so that resources can be directed to combating more 
dangerous drugs. Still others argue that the best way to solve the problem is to legalize 
drugs to make them less enticing, an idea that most of those who support the “war on 
drugs” vehemently oppose. 

In addition to these approaches to the issue, there are a variety of solutions to the problem 
along the continuum between a total war on drugs and complete legalization — some of 
which are being used in conjunction with other approaches. For example, in the 1980s, 
President and Mrs. Reagan led an educational campaign aimed at teaching young children 
to “just say no” to drugs, while the legal war on drugs was also being waged. 

(Illustration continued on next page.) 
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Illustration 2.5 (continued) 

Frame Questions: 

1 . What is the problem? Drug abuse 

2. What is a possible solution? Wage a “war” on drugs. 

3. What is another possible solution? Keep drugs illegal, but spent money on education. 

4. What is another possible solution? Legalize marijuana, so more effort can be spent on 
other, more dangerous drugs. 

5. What is another possible solution? Legalize all drugs, making them less enticing. 

6. What is another possible solution? Educate children to “just say no.” 

Summary: Drug abuse is a problem. One solution is to pass tougher laws and patrol our 
borders — wage a “war.” Another is to make drugs less enticing by legalizing some or all 
of them. Another solution is education. 



Illustration 2.6: The Conversation Frame Winnie - the-Pooh 

Passage: Excerpted from Winnie-the-Pooh* 

Outside his house [Pooh] found Piglet, jumping up and down trying to reach the knocker. 
“Hallo, Piglet," he said. 

“Hallo, Pooh, ” said Piglet. 

. . . The first thing Pooh did [when they went in the house] was to go to the cupboard to see 
if he had quite a small jar of honey left; and he had, so he took it down. 

“I’m giving this to Eeyore,” he explained, “as a present. What are you going to give?” 
“Couldn’t I give it too?” said Piglet. “From both of us?” 

“No, ” said Pooh. “That would not be a good plan. ” 

“All right, then, I’ll give him a balloon. I’ve got one left from my party. I’ll go and get it now, 
shalll?” 

“That, Piglet, is a very good idea. It is just what Eeyore wants to cheer him up. Nobody can 
be uncheered with a balloon. ’’ 

So off Piglet trotted; and in the other direction went Pooh, with his jar of honey. 



*Note\ Passage excerpted from Winnie-the-Pooh (pp. 78-79), by A. A. Milne, 1954, New 
York: Dell. Copyright 1954 by A. A. Milne. 



(Illustration continued on next page.) 
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Illustration 2.6 (continued) 



2 . 

3. 



Frame Questions: 

1 . How did the participants in the conversation greet one another? Hello. 

What question or topic was brought up or referred to? Gifts for Eeyore’s birthday. 
How did the discussion progress? 

- Did anyone state facts? Pooh said he was giving a jar of honey to Eeyore. 

- Did anyone make a request? Piglet asked if they could both give the honey. 

- Did anyone demand a specific action? No. 

- Did anyone threaten specific consequences if a demand was not met? No. 

- How did the other characters say in respond to the request, demand, or threat? 
Pooh said that he thought they should not give the gift together. 

- Did anyone say something that indicated that he or she valued something that 
someone else had done? Pooh said that Piglet’s idea to give Eeyore a balloon was 
a good one. 

Summary: Pooh and Piglet meet at Pooh’s house. Pooh says he will give Eeyore a jar of 
honey for Eeyore’s birthday. Piglet asks if they can share the gift, but Pooh says he thinks 
that’s not a good idea. Piglet decides to give Eeyore a balloon, which Pooh thinks is a qreat 
idea. 
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Illustration 3: Reciprocal Teaching 



poetry 



Students in Mrs. Webster’s class were studying poetry. Mrs. Webster asked several 
students to serve as student leaders for an upcoming task. As part of the unit, students 
read several passages about poetry that Mrs. Webster printed from an encyclopedia CD 
in the classroom. Megan, one of the student leaders, summarized the first passage: 

“Poetry is a lot like music. Like music, there is great variety in what is considered 
poetry. Like music, rhythm or meter is a central device in the art of poetry for 
expressing ideas and feelings. However, there is not a black-and-white difference 
between poetry and regular prose. It’s more like a continuum with distinct rhythm 
and meter at one end and no discernable rhythm or meter at the other. Even free 
verse poetry has a rhythm, although in general, authors who write in free verse, use 
the rhythm of natural speech.” 

Mike, another student, added, “Much of the poetry written in English is iambic— that means 
the lines use a certain combination of stressed and unstressed syllables. Many poems also 



(Illustration continued on next page.) 
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Illustration 3 (continued) 

have a rhythm or structure to the lines. One example is the four-line stanza where the 
second line rhymes with the fourth. There are a number of different types of poetry. Among 
these are lyric poetry, narrative poetry, and dramatic poetry.” 

Megan then initiated the questioning phase of the process by asking a number of 
questions about specific information from the passage students had read: 

“What are the two types of lyric poetry that the Japanese are particularly known for? 
What other techniques do poets use besides rhyme?” 

After students answered the questions, Megan asked the class if anyone had questions 
they wanted to ask to clarify confusing points in the passage. Ben said he was a little 
confused about what the author of the passage said about poetry as art and “didactic” 
poetry. Brian, another student, answered, ‘There’s a difference between poetry that is 
artistic and writing that is only considered technically to be poetry because it rhymes — for 
example, sayings that help people remember facts, like ‘thirty days hath September, April, 
June, and November. . . .’ They’re technically poetry, but not very poetic.” 

Finally, Megan asked students to predict what they thought the next passage, entitled 
“How Poetry Has Changed Over the Centuries,” might say. Nicole said that she predicted 
that the passage would say that poetry has changed overtime as people have changed the 
way they express their feelings and ideas just like music has changed over time. She 
predicted that the passage would say that free verse poetry has become much more 
commonplace, a reflection of the more casual and open attitude people have about self- 
expression in general. 
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NoieJCaking 
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3. Give Students Teacher-Prepared Notes. 

(See Illustration 1) 

A good way to introduce note taking is to provide students with notes. Doing this gives students a 
clear picture of what the teacher considers important, as exemplified by Illustration 1. It also gives 
students a model of how notes might be taken. 

4. Teach Students to Use Different Formats for Taking Notes. 

(See Illustrations 2. 1 and 2.2) 

There is no one correct way to take notes. In fact, different students might prefer different note- 
taking formats. Thus, it is advisable to present students with a variety of formats for taking notes. 
Two common formats are the informal outline and the web. The informal outline uses indentation 
to indicate major ideas and their related details, as shown in Illustration 2. 1 . Students simply indent 
ideas that are more subordinate. Webbing is a note-taking strategy that uses the relative size of 
circles to indicate the importance of ideas and lines to indicate relationships. More important ideas 
are in larger circles than less important ideas. Lines from one circle to another indicate that the 
concepts in the connected circles are related in some way. One advantage of the webbing strategy 
is that it provides students with a visual representation of the relationship between ideas or elements, 
as Illustration 2.2 exemplifies. One disadvantage of the strategy is that it somewhat limits the amount 
of information a student can record simply because the circles themselves can hold only so many 
words. 

5. Help Students Learn to Take Combination Notes. 

(See Illustration 3) 

A very flexible note-taking strategy that uses both the informal outline and pictures or graphic 
representations is referred to as a combination technique, exemplified in Illustration 3. Each page 
of notes is divided into two parts by a line running down the middle of the page. The left-hand side 
of the page is reserved for notes taken using some variation of informal outlining. The right-hand 
side of the page is reserved for graphic representations. Finally, a strip across the bottom of the page 
is reserved for summary statements. 

To use this note-taking strategy, students must stop periodically and make a graphic representation 
of their notes or portray the information in some visual way. At the end of their note taking, or 
periodically throughout the process, students record summary statements of what they have learned 
in the section at the bottom of the page. This note-taking method takes extra time, but is very useful 
because students review the information a number of times — first, as they record their notes; 
second, as they create drawings or other graphics for their notes; and third, as they record summary 
statements of what they have learned. 
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Illustration 1 : Teacher-Prepared Notes ants 

I The Basics 

A. Ants are part of a family of insects that have a very organized social life. 

B. Nearly 9,000 species exist. 

C. Ants are found around the world, except in the polar regions and at the highest altitudes. 

II Characteristics 

A. Ants are related to wasps — have an abdomen that is joined to the thorax by a “pedicel.” 

B. Have antennae that have “elbows” or joints in the middle. 

C. Some ants have a sting that the workers use to defend the colony or themselves. 

D. Many species secrete a type of acid that is a strong repellent. 

E. The way particular ants look and act often relates to the type of work they do in the colony. 

III Environmental Helpers 

A. Ants play several critical roles in the environment: 

1 . Population control of pests 

2. Recycling of plant material 

3. Turning over the soil 

4. Dispersing seeds 

IV Life Span 

A. Queens and workers of some species can live more than 1 5 years. 

B. Most ants live only a few months. 

C. Male ants die soon after they mate with the queen. 

V Social Organization 

A. Ants are masters of social organization. 

B. Ants live together in extended families of just a few to 500,000 or more. 

D. Colonies have two classes of ants: reproductive and nonreproductive. 

1 . The queen and the male ants are reproductive. 

E. Most ants in a colony are workers. 

1 . Workers are generally female, wingless, and don’t reproduce. 

2. Workers gather food, care for the young, and defend the colony. 

3. Largest workers are soldiers. 

4. Medium-sized workers gather food. 

5. Smallest workers act as nurses, taking care of the young. 

6. Some workers have very specialized jobs, such as cracking open seeds for other ants 
to eat. 

ISMS. T22 Z3EEZ MSSSSSSSZISZES 
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Illustration 2.1 : Note Taking — Informal Outline 

F ractions are part of a number - like 3/3. 1/6. 5/8 

like a piece of pie 4 *4 

- Numerator is the top number -4J5 

- Denominator — bottom number 4 H 

it tells how many pieces the number has been divided up into 



Adding and subtracting fractions : 

l 3 

- bottom number has to be the same -»© -*© 

- then just add or subtract top numbers 

Examples: / /H + ZfH = 3 /H 

3/5 - 2/5 = 7/5 

When bottom number is different — 

find Least Common Denominator (LCD) 

Step 1: F ind multiples of each denominator 

Step 2: Identify the Least Common Multiple — the first number that is the same — also the LCD 

Then multiply each denominator and numerator by the appropriate number 
Then reduce number to lowest terms. 

Examples: 

++Adding — 

If 3 + 1/H = ? 

Multiples of 3 = 3. 6. 9.(f^15 . . . Multiples of 3 = 3. 8.(j?\16 . . . 

LCM is 11. "4 ^ ^ -> -> — > s 

1 / 3 x 3/3 = 3/11 1/Hx 3/3 = 3//Z 

3/11 + 5/11=1/11 

- Subtraction: 

5/6 -1/3=7 

Multiples of 6 = 6. 11. 18(3)36 . . . Multiples of 3 = 3. 8. 11. 16. 10(3)18 

LCM is 13. -4 * -4 -> -4 -»-»-» / 

5/6 x 3/3 = 10/13. 1/3 x 6/6 = 6/13 

10/13 - 6/13 = 13/13 



fractions I 



I 1 - j 
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Illustration 3: Combination Notes 



inflation 



Inflation — 

Increases ... 

When the money supply is greater than value of nation's 
output of good and services 



OR 



when expenditures for food, goods, investment, 
government spending, and net exports are greater than 
the value of nation's output of 0&,5 

Decreases . . . 

When the money supply is smaller than the value of 
nation's output of CSkS 

OR 

when expenditures are less than value of nation's output 




1.00 

.90 



\ Money 




. Output of 
\ I Goods A 



Summary. Inflation results from the relationship between the money supply and the value of a nation's 
output of goods and services. 



■ . 



, .. : 
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Theory and Research in Brief 
Summarizing and. note taking’ 



S UMMARIZING — 

The process of 
summarizing is a well- 
studied phenomenon. 
Table 3.1 reports findings from 
some of the meta-analyses that 
synthesize the research on the 
effectiveness of summarizing. 

Cognitive psychologists (see 
Kintsch, 1979; van Dijk, 1980) 
have found that summarizing 
involves at least two highly 
related elements: (1) filling in 
missing parts, and (2) 
translating information into a 
synthesized form. The first 
aspect of summarizing — 
filling in the missing 
information — can be 
illustrated using the following 
short scenario: 



Table 3.1: Research Results for Summarizing Strategies 



Synthesis Study 


No. of Effect 
Sizes 


Ave. Effect 
Size 


Percentile 

Gain 8 


Pflaum, Walberg, 
Karegianes, & 
Rasher, 1980 b 


2 


.62 


23 


2 


.73 


27 


Crismore, 1985 


100 


1.04 


35 


Rosenshine & 
Meister, 1994 


10 


.88 


31 


Hattie, Biggs, & 
Purdie, 1996 


15 


.88 


31 


Rosenshine, Meister, 
& Chapman, 1996 


16 


.87 


31 


Raphael & 
Kirschner, 1983 


3 


1.80 


47 



“These are the maximum percentile gains possible for students currently 
at the 50th percentile. 

'Two categories of effect sizes are listed for the Pflaum et al. study 
because of the manner in which the effect sizes were reported. Readers 
should consult that study for more details. 



Two card players stared at 
each other from across the 

table. Both appeared tense, although the man smoking the cigar seemed to have a slight smile 
on his face. He laid down his cards in a fanning motion that displayed one card at a time. 
With each new card that was shown, his opponent in the silk shirt seemed to sink lower and 
lower into his chair. When all of the cards had finally been shown by the cigar-smoking 
antagonist, the silk-shirted man got up and left the table without showing his cards and 
without saying a word. 

As you read these sentences, your mind quite naturally fills in many unstated elements. For example, 
you probably inferred that both men had bet substantial amounts of money on the hand; the cigar- 
smoking man knew he had a winning hand as soon as it was dealt to him; the silk-shirted man lost 
the hand, and so on. Inferences like these are sometimes referred to as default inferences (Holland, 
Holyoak, Nisbett, & Thagard, 1986). Unless explicitly stated otherwise, we expect certain things to 
occur in certain situations. 
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The second aspect inherent in summarizing most likely would be evident a few hours from now if 
you were asked to retell what you had read in the passage. In your retelling, you probably would not 
give a verbatim account of the passage. Rather, you might provide a brief, synthesized version like 
the following: 

Two men had a large bet on a single hand of poker. As soon as the cards were all out, one 
of the men knew he had won the hand. After he showed his hand, his opponent silently got 
up and left, knowing he had lost. 

The synthesized version of information we read or hear is sometimes referred to as a macrostructure 
(see Kintsch, 1974; van Dijk; 1980). Apparently, human beings quite naturally generate 
macrostructures for information they read, hear, or even see. This explains why we tend to remember 
the “gist” of movies we see rather than a scene-by-scene account. 



N OTE TAKING — A number of studies have been conducted on the effects of note taking 
on student achievement. A useful source for a review of many of these studies is the 
monograph entitled Note-Taking: What Do We Know About the Benefits (Beecher, 1988). 
The results of some 
of these studies are reported in 

Table 3.2. Table 3.2: Research Results for Note Taking 



There are a number of 
generalizations that can be 
induced from the research on 
note taking. First, although 
note taking generally 
improves student 
achievement, verbatim note 
taking is probably the least 
effective technique (see 
Bretzing & Kulhary, 1979). In 
fact, it is safe to say that it 
should be strongly 
discouraged. 



Synthesis Study 


No* of Effect 
Sizes 


Ave. Effect 
Size 


Percentile 

Gain 3 


Henk & Stahl, 
1985 b 


25 


.34 


13 


11 


1.56 


44 


Marzano, Gnadt, & 
Jesse, 1990 


3 


1.26 


40 


Hattie, Biggs, & 
Purdie, 1996 


3 


1.05 


35 


Ganske, 1981 


24 


.52 


20 



“These are the maximum percentile gains possible for students currendy 
at the 50 th percentile. 

‘Two categories of effect sizes are listed for the Henk and Stahl study 
because of the manner in which the effect sizes were reported. Readers 
should consult that study for more details. 



Second, notes should be 
considered a work in progress. 

That is, once students initially 

take notes they should be encouraged to continually add to them and revise them as their 
understanding of content deepens and sharpens (for discussions, see Einstein, Morris, & Smith, 
1985; Anderson & Armbruster, 1986; Denner, 1986). 
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Third, one of the most powerful uses students can make of their notes is to review them before tests. 
If notes have been well designed and students have systematically elaborated on them, they are 
perfect tools for test preparation (for discussions, see Carrier & Titus, 1981; Van Matre & Carter, 
1975). 

Finally, one of the common misconceptions about note taking is that “less is more.” Sometimes 
students are advised to keep their notes very short. Researchers Nye, Crooks, Powlie, and Tripp 
(1984) explain that their examination of guides prepared by universities to teach students how to take 
notes found that “five out of ten guides examined emphasized the importance of keeping notes 
‘brief and not putting too much material in notes” (p. 95). Yet, in their study of the effects of note 
taking, Nye et al. found a very strong relationship between the amount of information taken in notes 
and students’ achievement on examinations. 




REINFORCING EFFORT & 
PROVIDING RECOGNITION 



Mr. Colasanti’s debate team was known as one of the best in the city. One of the 
reasons that his teams were consistently good was that Mr. Colasanti worked very 
closely with students, helping them to refine their debating skills. However, he also 
attended to their beliefs about what makes a good debater. He noticed that many 
of his students believed that good debaters were “born, not made.” He worked to 
dispel this myth. He paid particular attention to instilling in students the belief that 
effort was the key ingredient in developing debating skills. “Speaking in front of 
groups is a skill each one of you can develop, ” he always told the students. 
“Perhaps the most important keys to success are practice and commitment. If 
you’re willing to put in the time, I promise to help you succeed.” 

Mr. Colasanti also made sure that he praised students when they accomplished 
something. He did so informally, by commenting on their accomplishments, and 
formally, by writing brief letters to their parents each time they accomplished 
something that was noteworthy. 






U nlike the other categories of instructional strategies reviewed in this manual, this category 
does not deal directly with enhancing or engaging students’ cognitive skills. However, 
reinforcing effort and providing recognition are strategies that deal with students’ attitudes 
and beliefs and, thus, are likely to affect students’ level of engagement in cognitive processes. 



Reinforcing Effort 

C M Z ' 

i . Teach Students about the Role that Effort 
Can Play in Enhancing Achievement. 

(See Illustration 1) 

Students may not realize the influence that effort can have on achievement. One way to help them 
understand this is to explicitly teach it and share examples. For example, teachers might share 
personal examples of times that they succeeded by continuing to try even when a task was hard or 
when a solution was not immediately apparent, as exemplified by Dlustration 1 . Teachers might also 
seek out and share examples of well-known athletes, educators, or political leaders who succeeded 
in large part simply because they didn’t give up (e.g., Daniel “Rudy” Ruettiger, the Notre Dame 
student whose unwavering commitment to play on the university’s football team was the subject of 
the inspiring movie Rudy). Examples might also be shared from stories that are familiar to students. 
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Still another way to help students understand the value of effort is to ask them to recall personal 
examples of times that they succeeded primarily because they didn’t give up. Reflecting on their 
personal experiences in this way helps make the rewards that can come from effort more real and 
attainable to students. 

2. Have Students Assess Their Effort and Achievement. 

(See Illustration 2) 

A powerful way to reinforce the influence of effort on achievement is to have students occasionally 
assess their effort and achievement on a task and note the relationship between the two. This can be 
accomplished by first presenting students with rubrics for effort and achievement. As exemplified 
by Illustration 2, students might use these rubrics for particular assignments and then complete a 
chart so that they can readily see the relationship between their effort and achievement. 

In addition to charting the relationship between the two variables, students might be asked to identify 
what they learned from the experience. For example, teachers might periodically ask students to 
describe what they noticed about the relationship between the effort they put into a project or task 
and their achievement. Reflecting on their experiences in this way heightens students’ awareness of 
the power of effort. 



Illustration 1 : Teach Students About the Role of Effort “The Little Engine That Could ” 

When Ms. Norford read “The Little Engine That Could” with her first graders, she always 
tried to tell them a personal story that made a connection about the value of effort. One day 
she told them a story about how she learned to snowboard: 

“The first time I went snowboarding, my brothers took me to the top of the mountain, 
told me not to ‘catch my front edge,’ and took off. Well, I spent about two hours 
falling down the mountain. Once when I fell, I cut my chin. I had to get seven 
stitches, and I was so sore I could barely sit down for about three weeks. 

“But I didn’t give up. Two months later I went again. Only this time I took a lesson. 

We practiced on a small slope where I learned how to stand up on the board and 
how to stop myself. I still fell, but no stitches this time. 

“I fell a lot my first year of snowboarding, but I kept practicing. I’ve been 
snowboarding now for three years. Sometimes you have to keep telling yourself, ‘I 
can do it,’ just like the Little Engine in the story. You’ll find that effort like this also 
pays off in your schoolwork. When we begin subtraction next week, whenever you 
are frustrated, remember to keep trying and see what happens.” 
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Illustration 2: Assessing Effort and Achievement 



language arts 



Mr. Semenov taught his language arts students to assess their effort and how well 
they were learning the skills and information designated for the grading period. 
Students quickly became accustomed to filling in “effort and learning scores” for 
each assignment based on rubrics they had helped Mr. Semenov create at the 
beginning of the year. 

At the end of each week, Mr. Semenov gave students a few minutes to reflect on 
their effort and learning on assignments. If students seemed to be having trouble 
focusing, he asked the entire class, or individual students as appropriate, to look at 
their effort and learning scores to see if they noticed any patterns. Often during a 
particularly distracting time, such as before spring break, he would ask students to 
chart their effort and learning so they had a visual representation of the connection 
between the two. 



Effort Rubric 

4 I worked on the task until it was completed. I pushed myself to continue working on 
the task even when difficulties arose or a solution was not immediately evident. I 
viewed difficulties that arose as opportunities to strengthen my understanding. 

3 I worked on the task until it was completed. I pushed myself to continue working on 
the task even when difficulties arose or a solution was not immediately evident. 

2 I put some effort into the task, but I stopped working when difficulties arose. 

1 I put very little effort into the task. 

Achievement Rubric 

4 I exceeded the objectives of the task or lesson. 

3 I met the objectives of the task or lesson. 

2 I met a few of the objectives of the task or lesson, but did not meet others. 

1 I did not meet the objectives of the task or lesson. 



Effort and Achievement Chart 


Student: Tani Suyieshi 


Assignment 


Effort 


Achievement 


Date: Fri. Oct 22 


Homework: essay, rfnima/ Farm 


H 


H 


Wed L Oct 27 


In-class essay re: allegory 


H 


3 


Thurs.. Oct. 28 


Pop quiz 


3 


3 
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Providing Recognition 



1. Personalize Recognition. 

(See Illustration 1) 

Providing recognition for achievement works best when students are working toward an identified 
level of performance, beyond simply completing a task. It is important to make the recognition as 
personal to students as possible, as exemplified by Illustration 1. 

2. Use the Pause, Prompt, and Praise Strategy. 

(See Illustration 2) 



Teachers and/or tutors can adapt and use the “pause, prompt, and praise” technique (see Merrett & 
Thorpe, 1996) to give students immediate, specific, and contingent praise. This strategy works 
particularly well with students who are struggling with a challenging task, as exemplified by 
Illustration 2. 

The “pause” phase of the strategy is typically initiated by the teacher, who asks the student to stop 
working on the task momentarily when the student makes an error. Many times when a student 
encounters difficulty, he looks immediately to the teacher for help. During the “pause” phase of the 
strategy, the student hesitates while performing a task or the teacher asks the student to pause. This 
gives the student an opportunity to identify and correct his mistake. It is also a time during which 
the teacher and the student can talk briefly about why the student is having difficulty. 

The next phase of this strategy is the “prompt” phase, during which the teacher gives a specific 
suggestion for improvement based on the type of error the student made. The “praise” element 
provides a further opportunity for feedback based on the student’s success. But the praise step is not 
just an opportunity to say “good job” or “well done.” Praise offered at this time should only be given 
if the student’ s performance improves as a result of implementing the specific suggestion the teacher 
gave during the prompt phase. In other words, the praise is contingent on the student correcting his 
error or improving his achievement as a result of using the teacher’s specific feedback. 

3. Use Concrete Symbols of Recognition. 

(See Illustration 3) 



Symbolic tokens, such as stickers, certificates, or treats, can be effective tools for recognizing the 
successful completion of specific learning goals, as exemplified by Illustration 3. However, to keep 
students from losing their intrinsic motivation, teachers should avoid rewarding students for simply 
completing an activity. Connecting a token to reaching an identified performance standard makes 
the recognition concrete and contingent on achievement of a goal. 
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Illustration 1 : Personalized Recognition multiplication g 

Ms. Perron met individually with her fifth grade students after the first few weeks of class j 
so they could review the student’s progress on 2-digit multiplication problems. Ms. Perron | 
helped each student set a goal related to accuracy and speed. I 

Throughout the semester, students charted their progress. At the end of the semester, she | 

sent a letter of recognition to the parents of students who met their identified goal. I 



Illustration 2: Pause, Prompt, and Praise Strategy reading 

Teachers at South Middle School noticed that sixth grade students who began the year with 
reading difficulties quickly fell behind in all of their subjects, not just language arts. The 
school began a peer-tutoring program to help these students develop their reading skills. 
Older students were trained as tutors to use the “pause, prompt, and praise” technique. 

Using this method, Gayle tutored Miller twice a week for the entire semester. Gayle listened 
as Miller read. When Miller encountered a problem, Gayle did not respond immediately (she 
“paused”). If Miller could not self-correct during the pause, Gayle provided a prompt that 
specifically addressed his error. For example, when he completely skipped over a word, she 
prompted him to reread the entire sentence for context. Gayle gave more feedback in the 
form of praise for Miller’s successes — for example, if he corrected his own mistake, 
responded correctly to a prompt, or read an entire paragraph without making any mistakes. 
From her training, Gayle knew to make specific comments, such as, “Good job, Miller. You 
realized that you didn’t have exactly the right word, but you reread to correct yourself.” 



Illustration 3: Concrete Symbols of Recognition 



electronic bulletin board | 



Students in Mr. Bjorn’s senior physics class used an electronic bulletin board to generate 
threaded discussions about current events related to physics. Mr. Bjorn devised a system 
to recognize participation as students developed the online community. After posting ten 
messages to the discussion board, a student earned one blue atom. Wheneverthat student 
entered the discussion again, the blue atom appeared beside her screen name, 
acknowledging her ten posted messages. As the students became more active on the 
discussion board, Mr. Bjorn added a yellow atom for 25 posted messages, a green atom 
for 50 posted messages, and a larger, red atom for 100 posted messages. This system 
rewarded students in an informal way for participating in the discussions. 
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Theorytand Research in Brief *- •* •- 
Reinforcing; effort andprovidingrecognitiom 



R einforcing effort— a number of researchers have synthesized studies on the 
effects on student achievement of reinforcing effort. The results from some of those 
syntheses are reported in Table 4. 1 . 



Psychologist Bernard 
Weiner (1972, 1983) 

popularized the notion that a 
belief in effort ultimately 
pays off in terms of 
enhanced achievement. 
However, research studies 
by Covington (1983) and 
Harter (1980) also have 
revealed the effect of 
believing in the importance 
of effort. This body of 
research has shown that 
people generally attribute 
success at any given task to 
one of four causes — 
ability, effort, other people, 
or luck. Three of these four 
beliefs ultimately inhibit 
achievement. 



Table 4.1: Research Results for Reinforcing Effort 



Synthesis Study 


No. of Effect 
Sizes 


Ave. Effect 
Size 


Percentile 

Gain” 


Schunk & Cox, 1986 


3 


.93 


32 


Stipek & Weisz, 198 l c 


98 


.25 


10 


Hattie, Biggs & Purdie, 
1996 b 


8 


1.42 


42 


2 


.57 


22 


2 


2.14 


48 


Kumar, 1991 


5 


1.76 


46 



“These are the maximum percentile gains possible for students currently at 
the 50th percentile. 

"Multiple categories of effect sizes are Listed for the Hattie, Biggs, and Purdie 
study because of the manner in which effect size was reported. Readers 
should consult that study for more details. 

"These studies also dealt with students’ sense of control. 



On the surface, a belief in ability seems relatively useful — if you believe you have ability, you can 
tackle anything. However, regardless of how much ability you think you have, there inevitably will 
be tasks that you do not believe you have the ability to complete. In fact, Covington’s research (1983, 
1985) indicates that students who believe they do not possess the necessary ability to succeed at a 
task will not even try to succeed. Belief that other people are the primary cause of success also has 
drawbacks, particularly when an individual finds himself or herself alone. Belief in luck has obvious 
disadvantages — what if your luck runs out? Belief in effort is clearly the most useful attribution. 
Believing that effort will affect level of achievement can serve as a powerful motivational tool that 
students can apply to any situation. 

A very interesting set of studies has shown that simply teaching students that added effort will pay 
off in terms of enhanced achievement actually increases student achievement (see Wilson & Linville, 
1982; Craske, 1985). In fact, one study (Van Overwalle & DeMetsenaere, 1990) found that students 
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who were taught about the relationship between effort and achievement increased their achievement 
more than students who were taught techniques for time management and comprehension of new 
material. These findings indicate that some students might not be aware of the fact that increased 
effort commonly translates into increased achievement. 

P ROVIDING RECOGNITION — Providing recognition is one of the most controversial 
and perhaps one of the most misunderstood of all the instructional strategies discussed in this 
manual. Results from studies that have synthesizes research on providing recognition are 
reported in Table 4.2. 

The studies summarized in Table 
4.2 primarily addressed the use of 
praise as recognition. These results 
show an overall positive effect 
size; however, some research 
indicates that praise can have 
negative effects on student 
achievement in some situations 
(for reviews, see Brophy, 1981; 

Morine-Dershimer, 1982;Lepper, 

1983). 

Varying reports on the effects of 
praise and reward have led many 
educators to believe that any form of recognition has negative effects on student learning. However, 
a careful analysis of the research reveals that recognition does not necessarily decrease intrinsic 
student motivation; in fact, abstract rewards can be a strong motivator. Specifically, praise that is 
specific and contingent upon successful completion of an identified level of performance can have 
a powerful effect on student achievement. Giving praise involves complimenting students for 
legitimate achievements. It is important to note that giving praise is not a simple matter of saying, 
“job well done.” Researcher Jere Brophy (1981) summarized the guidelines for effective praise (see 
Table 4.3). 

Because of the lack of understanding about the effects of rewards and the negative opinions 
associated with them, we believe the best way to think about abstract, contingency-based rewards 
is as “recognition” for specific accomplishments. 



Table 4.2: Research Results for Providing Reco: 


gnition 


Synthesis 

Study 


No. of Effect 
Sizes 


Ave. Effect 
Size 


Percentile 

Gain® 


Bloom, 1976 


18 


.78 


28 


Walberg, 1999 


14 


.16 


6 


Wilkinson, 1981 


791 


.16 


7 



“These are the maximum percentile gains possible for students 
currently at the 50 th percentile. 
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Table 4.3: Guidelines for Effective Praise 



Effective Praise 



Ineffective Praise 



1. Is delivered contingently 

2. Specifies the particulars of the 
accomplishment 

3. Shows spontaneity, variety, and other 
signs of credibility; suggests clear 
attention to the student’s accomplishment 

4. Rewards attainment of specified 
performance criteria (which can include 
effort criteria, however) 

5. Provides information to students about 
their competence or the value of their 
accomplishments 

6. Orients students toward better 
appreciation of their own task-related 
behavior and thinking about problem 
solving 

7. Uses students’ own prior 
accomplishments as the context for 
describing present accomplishments 

8. Is given in recognition of noteworthy 
effort or success at difficult (for this 
student) tasks 

9. Attributes success to effort and ability, 
implying that similar successes can be 
expected in the future 

10. Fosters endogenous attributions (students 
believe that they expend effort on the task 
because they enjoy the task and/or want 
to develop task-relevant skills) 

11. Focuses students’ attention on then- 
own task-relevant behavior 

12. Fosters appreciation of and desirable 
attributions about task-relevant behavior 
after the process is completed 



1. Is delivered randomly or unsystematically 

2. Is restricted to global positive 
reactions 

3. Shows a bland uniformity, which 
suggests a conditioned response made 
with minimal attention 

4. Rewards mere participation, without 
consideration of performance processes 
or outcomes 

5. Provides no information at all or 
gives students information about 
their status 

6. Orients students toward comparing 
themselves with others and thinking 
about competing 

7. Uses the accomplishments of peers as the 
context for describing students’ present 
accomplishments 

8. Is given without regard to the effort 
expended or the meaning of the 
accomplishment (for this student) 

9. Attributes success to ability alone or 
to external factors such as luck or 
easy task 

10. Fosters exogenous attributions (students 
believe that they expend effort on the task 
for external reasons — to please the 
teacher, win a competition or reward, 
etc.) 

11. Focuses students’ attention on the teacher 
as an external authority who is 
manipulating them 

12. Intrudes into the ongoing process, 
distracting attention from task-relevant 
behavior 



Note : From “Teacher Praise: A Functional Analysis,” by J. Brophy, 1981, Review of Educational 
Research , 57(1), p. 26. Copyright 1981 by the American Educational Research Association. 
Reproduced with permission of the publisher. 



HOME W ORK AND PR ACTIC E 



Mrs. O’Ryan could see firsthand the effects of giving her third graders specific 
feedback on completed homework assignments. When she simply assigned a letter 
grade, she found that students’ work didn’t improve as quickly as when she wrote 
comments on their homework. For example, as part of a unit on pond life, Mrs. 
O’Ryan gave students a homework assignment of writing about an animal that 
commonly lives in or around a pond. She told students that she would grade their 
work in terms of the details included and how well they organized their papers, as 
well as their spelling and punctuation. 

Mrs. O’Ryan created a grading sheet that she gave to students before they started 
their work. It described the criteria she would use to grade each assignment. As she 
reviewed each student’s paper, she assigned separate grades and wrote short 
remarks, such as the following: 

Content: A “I can tell that you know a lot about ducks. You have included some very 
nice details. Good work. ” 

Spelling and Punctuation: B “You have made a lot of progress on spelling and 
punctuation since your last paper. Remember to use a dictionary if you are not sure 
how to spell a word. And remember to capitalize the first letter of the names of 
books and videos that you refer to in your writing. ” 



H omework and practice are instructional strategies that are well known to teachers. Both 
provide students with opportunities to deepen their understanding and proficiency in any 
content area. 

Homework gives students an opportunity to learn new information and skills and to practice skills 
they have recently learned. But practice is an effective instructional strategy even when it is not part 
of a homework assignment. Thus, this chapter includes a separate discussion of specific ways in 
which practice can be used to enhance students’ mastery of skills they are learning. 

Homework 

1 I . - ' — “ _ 

1. Establish and Communicate a Homework Policy. 

(See Illustration 1) 

Students and their parents need to understand expectations related to homework. What is the purpose 
of homework? How much homework will be assigned? What are the consequences for missing or 
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late homework assignments? How should parents be involved in their child’s homework? A district, 
a school, or a teacher can establish and communicate a homework policy to answer questions such 
as these and to set feasible and defensible expectations of students and their parents. A clearly 
articulated homework policy can decrease tensions about homework that might arise among parents, 
teachers, and students. Further, following explicit homework policies can enhance student 
achievement. A sample homework policy for a district is shown in Illustration 1. 

2. Clarify the Purpose of Homework Assignments. 

(See Illustration 2) 



Many times, students do not understand the purpose of homework assignments. Consequently, they 
simply might want to “get through it” and complete the work. Homework provides opportunities for 
students to practice skills, prepare to learn new information, or elaborate on introduced material. 
Articulating the purpose of homework relative to these goals can help teachers and students focus 
on learning. For example, practicing a skill requires a different kind of assignment and a different 
focus on the student s part than learning new information. To increase speed and accuracy on a 
particular skill, a student might break an assignment into chunks and time herself as she completes 
each section. 

Students can use an assignment notebook to keep track of their daily assignments. The school or 
teacher might provide students with assignment sheets that are similar to the pages found in a 
business day planner or a teacher’s daily planner. Illustration 2 shows an example of a homework 
assignment sheet. 

At the beginning of the year, the teacher might explain the purpose of assignment sheets and show 
students how to complete them. Filling out an assignment sheet clarifies for students what they are 
supposed to do and why they are supposed to do it. Further, the process helps students link their tasks 
with the information and skills they are learning. 

3. Use Different Strategies for Giving Students Feedback on Homework. 

(See Illustration 3) 



Timely and specific feedback on homework can improve student achievement. However, teachers 
do not have enough time to provide extensive feedback on every homework assignment. To avoid 
overburdening themselves, teachers can explore different strategies to ensure that students receive 
feedback on homework, as exemplified in Illustration 3. For example, teachers might set up 
opportunities for students to share their work with one another and offer feedback, have students 
keep a journal in which they record self-assessments of their understanding and progress, or keep 
their work in a portfolio, which the teacher might examine later. 
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Illustration 1 : Sample Homework Policy 

This letter explains the district’s homework policy. Please read the policy with your child (or 
children) so that you understand the expectations of students and parents with regard to 
homework. We believe following these guidelines will help decrease tension associated with 
homework and increase your child’s learning. 

For your child to be successful with homework, she or he needs 

• A place to do homework. If possible, your child should do her homework in the same 
place — an uncluttered, quiet space to study. 

• A schedule for completing homework. Set a homework schedule that fits in with 
each week’s particular activities. 

• Encouragement, motivation, and prompting. It is not a good idea to sit with your 
child and do homework with him. He needs to practice independently and to apply what 
he has learned in class. If your child consistently cannot complete homework 
assignments alone, please contact the teacher. 

• Understanding of the knowledge. When your child is practicing a skill, ask her which 
steps she finds difficult and easy; ask how she plans to improve her speed and 
accuracy with the skill. If your child is working on a project, ask her what knowledge she 
is using to complete the work. If your child consistently cannot answer these questions, 
please contact the teacher. 

• Reasonable time expectations. Although there might be exceptions, as a general rule, 
your child should do homework for approximately ten times her grade level in minutes 
(for example, a second grader would spend 20 minutes, a fifth grader 50 minutes). 

• A bedtime. When it is time to go to bed, please stop your child, even if he has not 
finished the homework. 

Please return the policy with the appropriate signatures, acknowledging that you have read 
and discussed the policy with your child. 



Parent’s Signature Student’s Signature 
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Practice 

1. Ask Students to Chart Their Accuracy and Speed. 

(See Illustration 1) 

Practice is essential to students learning to perform new skills and processes quickly and accurately. 
Keeping track of their speed and accuracy helps students learn by making them more aware of their 
progress. One useful way to track speed and accuracy is to chart them, as exemplified by Illustration 
1 . 

2. Design Practice Assignments That Focus on 
Specific Elements of a Complex Skill or Process. 

(See Illustration 2) 

When students are practicing a complex, multi-step skill or procedure, such as the writing process 
or the scientific method, they might benefit from “focused practice” that targets one specific aspect 
of the process. Focused practice can be particularly effective when students are having difficulty with 
a specific step or aspect of a complex procedure, as exemplified by Illustration 2. 

3. Help Students Increase Their Conceptual 
Understanding of Skills or Processes. 

(See Illustration 3) 

Many teachers identify the skills students must learn and then plan time for instruction and 
homework. Typically, a teacher might build in time for modeling the process, time for guided 
practice, and time for independent practice sessions. 

However, it is also important for students to understand how a skill or process works. For example, 
a student may be able to compute percentages when given a page of math problems but not able to 
solve a word problem that requires the use of percentages. If the student doesn’t know what a 
percentage means, or which number to divide by which, he will not be able to apply his computation 
skills in a problem-solving situation. During curriculum planning, a teacher must make a 
commitment to increasing students’ understanding of skills and processes and then plan activities 
to achieve this goal, as exemplified by Illustration 3. 
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Illustration 1 : Chart Speed and Accuracy reading bargraphsY 

Mr. Gallegos wanted to help his students improve their ability to reading bar graphs 
because he knew it was an important skill to success in daily life. In addition, the state test 
required students to read bar graphs in the social studies and the math sections. Mr. | 

Gallegos had taught the steps for reading a bar graph and had set aside time for his 
students to practice in class. Now he wanted students to work on improving their speed and 
accuracy. 1 

Twice a week, Mr. Gallegos gave students a bar graph with a set of questions to answer. 

He asked students to time themselves as they answered each question, keep track of the 
number of questions they answered correctly, and then chart their progress. Students could i 

decide how to chart their progress. Some used line graphs; some kept track using a matrix 
for speed and accuracy; and some used bar graphs. j 

Based on the information students recorded, Mr. Gallegos focused his instruction on | 
aspects of interpreting bar graphs that seemed to be giving students trouble. As students’ 
understanding improved, so did their accuracy. The charts helped students see their 
progress as they worked toward mastering their ability to read bar graphs. 

| ^ >; ^ ■■ ^ ; — . , r -v I j 



Illustration 2: Focused Practice wr 

Carly had been writing essays and stories all year, but she still had trouble with transitions 
between ideas and paragraphs. She knew that most of her transitions sounded forced and 
awkward — if there was any transition at all — but she didn’t seem to be making any 
progress. 

Mrs. Shaw, Carly’s teacher, noticed that other students were having similar difficulties with 
transitions, so she decided to focus her instruction and give students opportunities to focus 
their practice. For the next two weeks, Mrs. Shaw gave students models of good transitions, 
assigned practice for them to rewrite awkward transitions, and gave them paragraphs that 
needed transitions. 

When it was time to write the next essay, Mrs. Shaw reminded students to incorporate what 
they had learned about constructing transitions. Carly noticed that as a result of the 
intensive practice, her transitions were smoother and her writing was better overall. 
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Illustration 3: Increase Conceptual Understanding goiff 

When it was time for the golf unit, Mr. Montgomerie’s physical education students couldn’t 
wait to get outside and hit some balls. Mr. Montgomerie, however, had other plans. Before 
the students ever hit a golf ball, they were going to learn why golf is often called a “mental 
game.” He wanted students to focus on their conceptual understanding of the skills and 
processes important in golf. 

For one class period, students watched videos of drives and putts and discussed what Mr. 
Montgomerie called the “physics of the slice.” The next day in small groups, the students 
began practicing their own drives and putts. Mr. Montgomerie went from group to group and 
videotaped individual students practicing. He reminded them to pause occasionally to think 
about what they were doing. 

The next day the groups watched their practice drives on tape. Mr. Montgomerie and the 
students discussed the advantages and disadvantages of variations in the process. Some 
of them noticed that students who kept their lead arm straight when driving created a huge 
arc and drove the ball farther. They also observed that students with straight lead arms 
turned their shoulders when swinging the club rather than bending their elbows. Other 
students pointed out the importance of maintaining eye contact with the ball. The students 
took notes about what they were going to practice when they went back outside. 

For homework, students described what they had learned about their drives and why they 
thought certain things they changed worked or didn’t work. 
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Theory and Research in Brief * * 
Homework and. practice? 



H OMEWORK — It is no exaggeration to say that homework is a staple of American 
education. By the time students reach the middle grades, homework has become a part of 
their lives. The reason commonly cited for homework makes good sense: It extends learning 
opportunities beyond the confines of the school day. This appears to be a good idea given 
that schooling occupies only about 1 3 percent of the waking hours of the first 1 8 years of life, which 
is less than the amount of time students spend watching television (Fraser, Walberg, Welch, & 
Hattie, 1987). 

Extending the influence of schooling makes sense from the perspective of the amount of time it 
would take to adequately address the content in the various subject-matter standards documents. For 
example, when the National Education Commission on Time and Learning (1994) held a hearing to 
discuss the needed changes in instructional time, the following comments were recorded by 
representatives from various subject-matter organizations: 

Arts. “I am here to pound the table for 15 percent of school time devoted to arts instruction,” 
declared Paul Lehman of the Consortium of National Arts Education Association. 

English. “These standards will require a huge amount of time, for both students and 
teachers,” Miles Myers of the National Council of Teachers of English told the Commission. 

Science. “There is a consensus view that new standards will require more time,” said David 
Florio of the National Academy of Sciences, (p. 21) 

Homework is a complex topic. Research shows that a number of factors are critical, including the 
grade level of the students and the type of feedback given. (Feedback is discussed in more depth in 
Chapter 8, Setting Goals and Providing Feedback.) Some of the general findings on the research 
about homework are reported in Table 5.1. Specific findings are reported in Table 5.2 

As Table 5.1 shows, the overall effect of homework on students’ achievement is noteworthy. Yet, 
as Table 5.2 indicates, the influence of homework varies depending on a number of factors. For 
example, after studying the relationship between time spent on homework and achievement, Keith’ s 
data (1982) indicate that on average, for every 30 minutes of homework per night, overall GPA 
increased by approximately Vi point. 
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Table 5.1: General Research Findings for Homework 



Synthesis Study 


Focus 


No. of 
Effect Sizes 


Ave. Effect 
Size 


Percentile 

Gain 0 


Paschel, Weinstein, 
& Walberg, 1984 


General effects of 
homework 


81 


.36 


14 


Graue, Weinstein, 
& Walberg, 1983 


General effects of 
homework 


29 


.49 


19 


Hattie, 1992 


General effects of 
homework 


110 


.43 


17 


Ross, 1988 


General effects of 
homework 


53 


.65 


24 



“These are the maximum percentile gains possible for students currently at the 50th percentile. 



Table 5.2: Specific Research Findings for Homework 



Study 


Focus 


No. of 
Effect Sizes 


Ave. Effect 
Size 


Percentile 

Gain 0 


Walberg, 1999 


Homework with teachers’ 
comments as feedback (may 
or may not be graded ) 


2 


.83 


30 


Homework that is graded 


3 


.78 


28 


Assigned homework but not 
graded or commented on 
Time spent on homework 


47 


.28 


11 


Keith, 1982 


1 


.68 


25 


Cooper, 1989 


4-6 


13 


.15 


6 


Grade level of 

7 9 

students 


5 


.31 


12 


10-12 


2 


.64 


. 24 



“These are the maximum percentile gains possible for students currently at the 50th percentile. 



Another set of studies (see Walberg, 1999) found that the effects of homework vary depending on 
whether homework is graded or teachers have provided students with feedback. W alberg reports that 
homework assigned but not graded or commented on generates an effect size of only .28, 
representing a percentile gain of 1 1 points. However, when homework is graded, the effect size 
increases to .78, and homework that teachers provide written comments for has an effect size of .83, 
representing a percentile gain of 30 points. Finally, it is important to note the differential effect of 
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homework on students at different grade levels. In general, the older the student, the more influence 
homework has on his or her learning. 

P RACTICE — It is intuitively obvious that practice is necessary for learning knowledge of any 
type. It’s not surprising, then, that research indicates that practices significantly enhances 
learning. Some of the results of studies that have synthesized the research on practice are 
reported in Table 5.3. 



Table 5.3: Research Results for Practice 



Synthesis Study 


Focus 


No. of 
Effect Sizes 


Ave. Effect 
Size 


Percentile 

Gain b 


Ross, 1988 


General effects of 
practice 


9 


1.29 


40 


Bloom, 1976“ 


General effects of 
practice 


7 


.54 


21 




3 


.93 


32 




10 


1.43 


42 


Kumar, 1991 


General effects of 
practice 


. 5 ■ 


1.58 


44 



’Multiple effect sizes are listed for the Bloom study because of the manner in which effect sizes were 
reported. Readers should consult that study for more details. 

'These are the maximum percentile gains possible for students currently at the 50th percentile. 



The effect of practice on learning can be substantial, as the effect sizes and percentile gains shown 
in Table 5.3 indicate. But other research tells us how learning occurs over time. Studies by Anderson 
(1995) and Newell and Rosenbloom (1981) clearly indicate that many practice sessions typically are 
required for students to reach a high level of competence, the most significant gains are made in the 
initial practice sessions, and future practice sessions add incrementally smaller gains. These 
important points are clearly demonstrated by the computations shown in Table 5.4. 

First, notice how much practice it takes for students to reach a high level of competence in a skill 
or process. Students do not reach a high level of competence until they have engaged in many 
practice sessions. For example, they do not reach 80 percent competency until they have practiced 
24 times. 

Second, notice how gains in learning become smaller as the number of practice sessions increases. 
For example, it takes five practice sessions for students to reach a little more than 50% competency, 
but after ten sessions students’ competency is only 65%, after fifteen, 73%, and after 20, 77%. 
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On one hand, these statistics paint a 

somewhat discouraging view of T>ble54 . grease in Learning 
continued practice. But other research Between Practice Sessions 
points to critical benefits gained from 
practice. 

One finding from the research on 
practice that has strong classroom 
implications is that students must 
adapt or “shape” skills as they are 
learning them. During this shaping 
phase, learners modify the way they 
use the skill, become aware of 
potential problem areas as well as 
variations in how the skill can be used, 
and learn to use the skill in different 
situations. 

The importance of the shaping phase 
cannot be overstated, yet this crucial 
stage of learning is often not given the 
necessary time and attention. Skipping 
or shortchanging this stage of learning 
can result in students’ internalizing 
errors that are difficult to correct. It 
can also mean that students will not 
gain the conceptual understanding that 
is essential to truly mastering a skill or 
process. 



In fact, when students lack conceptual 
understanding of skills and processes, 
they are likely to use procedures in 
shallow and ineffective ways. The 
Mathematical Science Education 
Board (1990) warns that skill learning 
in itself does not ensure conceptual 
understanding. Researchers Clement, 

Lockhead, and Mink (1979) have 
shown that even a solid knowledge of 
the steps involved in algebraic 
procedures does not imply in most cases (over 80 percent) an ability to correctly interpret the 
concepts underlying the procedures. Further, several studies have shown that students are able to use 



Practice Session # 


Increase in Learning 


Cumulative 


1 


22.918% 


22.918 


2 


11.741% 


34.659 


3 


7.659% 


42.318 


4 


5.593% 


47.911 


5 


4.349% 


52.260 


6 


3.534% 


55.798 


7 


2.960% 


58.754 


8 


2.535% 


61.289 


9 


2.205% 


63.494 


10 


1.945% 


65.439 


11 


1.740% 


67.179 


12 


1.562% 


68.741 


13 


1.426% 


70.167 


14 


1.305% 


71.472 


15 


1.198% 


72.670 


16 


1.108% 


73.778 


17 


1.034% 


74.812 


18 


.963% 


75.775 


19 


.897% 


76.672 


20 


.849% 


77.521 


21 


.802% 


78.323 


22 


.761% 


79.084 


23 


.721% 


79.805 


24 


.618% 


80.423 
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mathematics procedures most effectively when they have first learned them at a conceptual level 
(Davis, 1984; Romberg & Carpenter, 1986). 

To help foster the shaping process, research suggests that it is not appropriate to engage students in 
rushed practice of multiple examples, but, rather, to give them an opportunity to practice a few 
examples in depth at a slower pace. Unfortunately, Healy (1990) reports, American educators tend 
to prematurely engage students in a heavy practice schedule and rush them through multiple 
examples. In contrast, as Healy reports, Japanese educators attend to the needs of this important 
phase of learning by slowly walking students through only a few examples: 

Whereas American second graders may spend thirty minutes on two or three pages of 
addition and subtraction equations, the Japanese are reported to be more Likely at this level 
to use the same amount of time in examining two or three problems in depth, focusing on the 
reasoning process necessary to solve them. (p. 281) 

Practice is a critical part of learning that must be well structured and well thought out to enhance 
learning. Although further practice does not result in significant gains in skill development, this 
additional time may be essential for students to gain the conceptual understanding that is critical to 
true learning. 
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Chapter 

NONLINGUISTIC REPRESENTATIONS 

: ” ; : ; 



Mr. McBride decided to introduce his primary students to the concept of supply and 
demand. First he explained that sometimes more people want a product when they 
think that it’s hard to get or when there aren’t many of the product around. Next, he 
gave examples of this idea. 

But some students seemed confused. So Mr. McBride then explained that one way 
to remember an idea is to picture something in your mind that reminds you of it. He 
suggested that students try this to help them understand how limited supply can 
sometimes increase demand. He asked them to think of a time when they wanted 
something but it was hard to get. Students quickly thought of many examples. 

One student, Matthew, recalled a soccer game when one of the moms brought 
some popsicles for the players to have after the game. But it was a very hot day, 
and many of the popsicles melted before the game was over. When the game was 
over, the players realized that many of the popsicles had melted, so they rushed 
over to try to be the first in line to get one. 

Matthew especially remembered the incident because he really wanted a cherry 
popsicle, but as he stood in line he could see other players taking all of the cherry 
ones. By the time he got to the front of the line, there were no cherry popsicles left. 
Matthew thought he would remember the idea of supply and demand by picturing 
a cherry popsicle. He would picture the popsicle melting and imagine how much he 
wanted it but couldn’t have it because it had melted. 

Mr. McBride asked students to share their mental pictures with a partner in as much 
detail as possible. He also suggested that students draw or paint their pictures and 
then explain how the image would help them recall the idea that a limited supply of 
something can sometimes lead to more demand for it. 

Mr. McBride has emphasized a very powerful aspect of learning — that generating 
mental pictures of information enhances recall and understanding. 



I n this chapter, we consider five methods for generating nonlinguistic representations: graphic 
organizers, pictures and pictographs, mental pictures, concrete representations, and kinesthetic 
activity. Teaching students to use graphic organizers is perhaps the most common way to help 
students generate nonlinguistic representations, but other visual, mental, and physical strategies can 
be also be useful, as explained in the following sections. 
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Graphic O rganizer s 

Graphic organizers combine the linguistic mode and the nonlinguistic mode of communication by 
using words and phrases to highlight key points and symbols and arrows to represent relationships. 
Six graphic organizers are commonly used in the classroom. These correspond to six common 
patterns into which most information can be organized: descriptive patterns, time/sequence patterns, 
process/cause-effect patterns, episode patterns, generalization/principle patterns, and concept 
patterns. Each graphic organizer arranges information differently and thus is more appropriate for 
some types of information than others. 

1. Use Descriptive Pattern Organizers. 

(See Illustration 1) 

Descriptive organizers can be used for information related to vocabulary terms or for facts about 
specific persons, places, things, and events. The information in a descriptive organizer does not need 
to be in any particular order. For example, facts that characterize an equilateral triangle can be 
organized as a descriptive pattern and represented graphically as shown in Illustration 1. 

2. Use Time/Sequence Pattern Organizers. 

(See Illustration 2) 

A time/sequence pattern organizes events in a specific chronological order. For example, information 
about the development of the “race” to the South Pole can be organized as a time/sequence pattern 
and represented graphically as shown in Illustration 2. 

3. Use Process/Cause-Effect Pattern Organizers. 

(See Illustration 3) 

Process/cause-effect patterns organize information into a casual network leading to a specific 
outcome or into a sequence of steps leading to a specific product. For example, information about 
the factors that typically lead to the development of a healthy person might be organized as a 
process/cause-effect pattern and represented graphically as shown in Illustration 3. 

4. Use Episode Pattern Organizers. 

(See Illustration 4) 

Episode patterns organize a large quantity of information about specific events, including (1) a 
setting (time and place), (2) specific people, (3) a specific duration, (4) a specific sequence of events, 
and (5) a particular cause and effect. For example, information about the 1987 stock market crash 
might be organized into an episode pattern using a graphic as shown in Illustration 4. 
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5. Use Generalization/Principle Pattern Organizers. 

(See Illustration 5) 

Generalization/principle patterns organize information into general statements with supporting 
examples. For instance, for the statement, “A mathematics function is a relationship in which the 
value of one variable depends on the value of another variable,” examples can be provided and 
represented in a graphic as shown in Illustration 5. 

6. Use Concept Pattern Organizers. 

(See Illustration 6) 

Concept patterns, the most general of all patterns, organize information around a word or phrase that 
represents entire classes or categories of persons, places, things, and events. The characteristics or 
attributes of the concept, along with examples of each, should be included in this pattern. The 
concept of fables, for example, can be organized into a graphic as shown in Illustration 6. 

7. Use Multiple Organizers for the Same General Topic. 

(See Illustration 7) 

Although different types of organizers are more appropriate for some types of information, multiple 
graphic organizers might be used for the same general topic. For example, in a science class the steps 
for a lab experiment could be represented in a time/sequence organizer, while the results of the lab 
could be organized in a process/cause-effect graphic. 

In addition, when using graphic organizers as an instructional strategy, different methods can be used 
in the classroom. For example, a teacher might give students completed graphic organizers as notes 
in order to highlight key issues and organize information students will be learning. The teacher might 
also ask students to complete graphic organizers to help them sort through and arrange information 
they are learning. To understand how different graphic organizers might be used around the topic 
of the Vietnam War, consider Illustration 7. 
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Illustration 2: Time/Sequence Pattern Organizer the race for the South Pole § 




November 1902 1 

British expedition led by explorer Robert Falcon Scott sets out. 

Scott expedition reaches farthest-south point ever recorded. j 


December 1 902 8 

Scott expedition turns back. |] 


October 1 908 1 

British expedition led by Irish explorer Ernest H. Shackleton sets out. Team 1 

takes route from McMurdo Sound across the Ross Ice Shelf and through the 
T ransantarctic Mountains. j 


January 1 909 1 

Within some 100 miles of pole, Shackleton expedition turns back. Had reached 

the newest farthest-south point recorded. J 


1910 | 

Scott returns to McMurdo Sound to prepare for second trek. | 


October 1911 ] 

Norwegian explorer Roald Amundsen’s team sets out, four days before Scott’s 1 

team. f 


October 1911 j 

Second Scott trek sets out from base on Ross Island following Shackleton’s 
route. Used sleds to haul their supplies. 


December 1911 | 

Expedition led by Amundsen reaches pole after using teams of dogs on 

shorter, but steeper, route. I 


January 1912 1 

Scott and his team reach pole. 


January-March 1912 | 

Scott and his team die on the return trip. 1 







O 

ERLC 



77 



73 



Chapter 6: Nonlinguistic Representations 




Chapter 6: Nonlinguistic Representations 



Illustration 4: Episode Pattern Organizer 



stock market crash 1987 



United States 




Overload of computer program 
trading meant computers 
and set prices were 
controlling the market 
more than investors who 
make careful deals. 



Stock Market 
Crash of 1987 



Communication between 
stock market regulators 
and investors has 
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Illustration 5: Generalization/Principle Pattern Organizer 



A mathematics function is a relationship 
in which the value of one variable depends 
on the value of another. 



x = 7> 



y -3x - 5 



y =v^5-x 2 



y = cos x 



mathematics function 
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Illustration 6: Concept Pattern Organizer 



fables I 
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Chapter 6: Nonlinguistic Representations 



Illustration 7: Using Multiple Organizers for the Same Topic 



the Vietnam War 



I 



Mr. Hayslead was presenting a unit on the Vietnam War to his high school students. During 
the unit, he used graphic organizers in two ways: 

a. He gave students blank organizers to help them organize information about 
different aspects of the war. 

b. In addition, he presented students with two graphic organizers that he filled 
out prior to the beginning of the unit. 

The completed organizers helped Mr. Hayslead organize into patterns the information he 
wanted students to learn. They also helped highlight different relationships among various 
pieces of information and ideas and clarify the connections he wanted students to make. 

Mr. Hayslead gave students a completed time/sequence pattern to show key events of the 
war in chronological order and a completed concept pattern that clustered information 
around the phrase “anti-war demonstrations.” 

After they discussed the world events that led to the Vietnam War, he asked students to 
complete a process/cause-effect pattern to organize these world events. Finally, students 
talked in small groups about what they had learned as a result of doing the task. 



■ 



(See completed organizers on following pages.) 
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Time/Sequence Pattern Organizer key events of the Vietnam War 1 




I960 December J 

Ho Chi Minh, leader of the Democratic Republic of Vietnam, | 

organizes the National Liberation Front (NLF) of South Vietnam, | 

the Viet Cong. Ho commits the NLF to the overthrow of the | 

non-Communist government in South Vietnam, the ousting 1 

of U.S. advisors, and a united Vietnam. || 


August 1964 | 

U.S. destroyers Maddox and Turner Joy attacked in the Gulf | 

of Tonkin, allegedly by North Vietnam. Congress approves f j 

Gulf of Tonkin Resolution granting President Lyndon M 

Johnson the power to take "all necessary measures to repel j 

any armed attack against the forces of the United States and to ;| 

prevent further aggression." 1 


March 1965 f 

First American combat troops land in Danang, Vietnam. J 

| 


January 1968 1 

TET Offensive attacks on South Vietnam by North Vietnam J 

and NLF troops. 1 


March 1968 1 

My Lai massacre. f\ 


December 1968 i 

535,000 U.S. forces now in Vietnam. j 


May 4, 1 970 I 

Four Kent State college students shot to death by Ohio § 

National Guardsmen during an anti-war protest on campus. | 


January 1973 

Treaty signed by North Vietnam, South Vietnam, Viet Cong, ; 

and U.S. : 


March 23, 1973 f 

U.S. combat forces withdrawn. 1 

1 


i 

April 30, 1973 ? 

Government of Republic of Vietnam surrenders to North j 

Vietnamese soldiers; U.S. personnel evacuated. 1 




If 
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Process/Cause-Effect Pattern Organizer 



world events leading to the Vietnam War 



Vietnam split into 
North (communist) and 
South (non-communist) 
Vietnam 
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Chapter 6: Nonlinguistic Representations 



Pictures and Pictographs 

(See Illustration 1) 

Drawing pictures to represent ideas, events, places, or objects is a powerful way to generate 
nonlinguistic representations in the mind. For example, most students have either drawn or colored 
a representation of the human skeletal system or have seen a picture of one in the classroom. A 
variation of a picture is the pictograph, which is a drawing that uses symbols or symbolic pictures 
to represent information, as shown in Illustration 1. 



Illustration 1 : Pictures and Pictographs 



Barbara McClintock 



Students in Mr. Gregorio’s class were learning about genetic research. As part of the unit, 
Mr. Gregorio discussed the history of genetic research, the key researchers, and the 
contributions that their discoveries made to the field. 

One of the geneticists students learned about was Dr. Barbara McClintock (1902-1992). 
Mr. Gregorio explained that Dr. McClintock was one of America’s most distinguished 
cytogeneticists. She studied genetic mutations in corn plants for many years at Carnegie 
Institute’s Department of Genetics at Cold Spring Harbor, New York. In 1951 she first 
reported that genetic information could transpose from one chromosome to another. She 
received the Nobel Prize in 1983. Her work has helped scientists understand human 
diseases, including how some bacteria develop a resistance to antibiotics. One student 
drew a pictograph to help him remember some of the key information about Dr. McClintock: 

antibiotics 








Cytogeneticist 



Dr. Barbara McClintock 




Nobel Prize 



Corn plants 






j : ^ f 



'imy 



Chapter 6: Nonlinguistic Representations 



(See Illustration 1) 

One of the most direct ways to generate nonlinguistic representations is to ask students to create 
mental pictures, as exemplified by Illustration 1. For abstract content, these mental pictures might 
be highly symbolic. To illustrate, psychologist John Hayes (1981) provides an example of how a 
student might generate a mental picture for the following equation from physics: 

F = (M |M,Kj 
r 2 

This equation states that force (F) is equal to the product of the masses of two objects (M,and M 7 ) 
times a constant (G) divided by the square of the distance between them (r 2 ). There are a number of 
ways this information might be represented symbolically. Hayes (1981) suggests an image of two 
large globes in space with the learner in the middle trying to hold them apart: 

If either of the globes were very heavy, we would expect that it would be harder to hold them 
apart than if both were light. Since force increases as either of the masses (M, and M 2 ) 
increases, the masses must be in the numerator. As we push the globes further apart, the force 
of attraction between them will decrease as the force of attraction between two magnets 
decreases as we pull them apart. Since force decreases as distance increases, r must be in the 
denominator, (p. 126) 



Illustration 1 : Creating Mental Pictures the American southwest 

Mr. Ranahan’s class was beginning a unit on the history of Native American cultures in the 
American southwest. Early in the unit, Mr. Ranahan introduced his students to the strategy 
of creating mental pictures of information and ideas. He asked students to imagine that they 
were early European explorers who had stumbled onto the abandoned cliff palace of Mesa 
Verde. He asked them to close their eyes and imagine they were traveling by horseback 
through the canyon lands. He had them “feel” the hot desert sunlight, “see” the scrubby 
vegetation, and “smell” the junipers and pinon pines. 

“Imagine,” Mr. Ranahan said, “that you suddenly see something in the distance that looks 
like an apartment building carved into a cliff. Would you be puzzled? Curious? Frightened? 
Imagine you gallop your horse to the edge of the cliff and peer across at the black and tan 
sandstone and notice that yes, it is something like an apartment building. There are ladders 
up, black holes that are windows, and circular pits, but no people. It’s absolutely quiet. 
There’s no sign of life. Would you wonder what happened to the people who lived there? 
What would you think about the builders of this mysterious structure? Would you be brave 
enough to go inside? What do you think you would find?” 
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Chapter 6: Nonlinguistic Representations 



CONCRETE FtEPRESEI^TflTIpNS . 

(See Illustration 1) 

As the name implies, concrete representations are physical models or representations of the 
knowledge that is being learned. Mathematics and science teachers commonly refer to the use of 
concrete representations as “manipulatives.” The very act of generating a concrete representation 
establishes an “image” of the knowledge in students' minds, as exemplified by Illustration 1. 



Illustration 1 : Concrete Representations mathematics 

When Ms. Coen wanted to extend her students’ understanding of the concepts of 
proportion and the relationships between two- and three-dimensional shapes, she asked 
students to build a 3-dimensional model to scale. Students chose any common object, 
identified a scale to use, drew a 2-dimensional sketch, built the model, and wrote two 
paragraphs explaining the proportional model and the process they used. 

Kara decided to build a model of her cylindrical lip balm container and chose a scale of 4:1 
for the model to the original. Some steps in the process were easy for Kara. She could 
easily determine the correct height for her model by measuring the lip balm container and 
multiplying by four. However, figuring out the circumference of the cylinder was a little 
harder. 

Working with a piece of construction paper, Kara was able to make the connection between 
the length of the rectangle she was rolling to create a cylinder and the circumference of the 
cylinder. This concrete representation solidified in Kara’s mind the connection between 2- 
dimensional representations of 3-dimensional objects. 
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KiNESTHETi^ACTiyiTY _ 

(See Illustration 1) 

Kinesthetic activities involve physical movement. By definition, physical movement associated with 
specific knowledge generates a nonlinguistic representation of the knowledge in the mind of the 
learner, as Dlustration 1 exemplifies. 



Illustration 1 : Kinesthetic Activity electric circuits 

To help her students create mental pictures, Ms. Zhou occasionally asked them to model 
a concept or scientific idea. During the unit on electricity, she noticed that some students 
had misconceptions about electric current in simple series and electrical circuits. 

As a clarifying activity, Ms. Zhou told the students to pretend they were electrons in a circuit 
with one light bulb, a switch, and an ammeter. She organized the students into three groups 
and asked them to role play what would happen in the circuit as the voltage increased. 



Students developed an understanding of what happens in electric circuits as they 
brainstormed ideas and refined the parts of their role play. Each group produced a model 
and shared it with the rest of the class. After their presentations, Ms. Zhou focused class 
discussion on the features of each role play that best represented what was happening in 
the circuit. Students were able to connect the scientific terms they were learning with the 
models they had created. 
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Theoryiand Research in Briee£ 
Nonlinguistic:representationst 



M any psychologists adhere to what has been called the dual-coding theory (see Paivio, 1969, 
1971, 1990). This theory postulates that knowledge is stored in two forms — a linguistic 
form and an imagery form, also called a nonlinguistic form. The linguistic mode is 
semantic in nature. As a metaphor, one might think of the linguistic mode as containing actual 
statements in long-term memory. The imagery mode, in contrast, is expressed as mental pictures or 
even physical sensations, such as smell, taste, touch, kinesthetic association, and sound (Richardson, 
1983). 

The more we use both systems of representation, the better we are able to think about and recall our 
knowledge. This is particularly relevant to the classroom, because studies have consistently shown 
that the primary way teachers present new knowledge to students is linguistic. They typically either 
talk to students about the new content or have them read about the new content (see Flanders, 1970). 
This means that students are commonly left to their own devices to generate nonlinguistic 
representations for new knowledge. However, when teachers help students in this endeavor, the 
effects on achievement are strong. It has even been shown that explicitly engaging students in the 
creation of nonlinguistic representation stimulates and increases activity in the brain (see Gerlic & 
Jausovec, 1999). 

Research indicates that creating nonlinguistic representations in the minds of students, and thus 
enhancing their understanding of the content, can be accomplished in a variety of ways: (1) creating 
graphic representations (Horton, Lovitt, & Bergerud, 1990; Darch, Camine, & Kameenui, 1986; 
Alvermann & Boothby, 1986; Robinson & Kiewra, 1996; Griffin, Simmons, & Kameenui, 1992; 
McLaughlin, 1991; Armbruster, Anderson, & Meyer, 1992); (2) making physical models (Welch, 
1997); (3) generating mental pictures (Willoughby et al., 1997; Muehlherr & Siermann, 1996); (4) 
drawing pictures and pictographs (Macklin, 1997; Newton, 1995; Pruitt, 1993); and (5) engaging in 
kinesthetic activity (Druyan, 1997; Aubussen, 1997). 

Table 6.1 summarizes findings from a variety of studies that have synthesized research on 
nonlinguistic representation. These studies address a variety of techniques for generating 
nonlinguistic representations ranging from creating “pictures in the mind” to creating physical 
models. Although the specific instructional strategies addressed in the various studies might appear 
somewhat different on the surface, they all have a common goal — the creation of nonlinguistic 
representations for knowledge in the minds of learners. 
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Table 6.1: Research Results for Nonlinguistic Representation 



Synthesis Study 


Focus 


No. of Effect 
Sizes 


Ave. Effect 
Size 


Percentile 

Gain® 


Mayer, 1989 b 


General nonlinguistic 
techniques 


10 


1.02 


34 


16 


1.31 


40 


Athappilly, Smidchens, 
& Kofel, 1983 


General nonlinguistic 
techniques 


39 


.510 


19 


Powell, 1980 b 


General nonlinguistic 
techniques 


13 


1.01 


34 


6 


1.16 


38 


4 


.56 


21 


Hattie, Biggs, & 
Purdie, 1996 


General nonlinguistic 
techniques 


9 


.91 


32 


Walberg, 1999 b 


General nonlinguistic 
techniques 


24 


.56 


21 


64 


1.04 


35 


Guzzetti, Snyder, & 
Glass, 1993 


General nonlinguistic 
techniques 


3 


.5i 


20 


Fletcher, 1990 


General nonlinguistic 
techniques 


47 


.50 


20 



“These are the maximum percentile gains possible for students currently at the 50 th percentile. 

•Multiple effect sizes are listed because of the manner in which the effect sizes were reported. Readers 
should consult these sources for more details. 
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COOPERATIVE LEARNING 



Students in Ms. Cimino’s middle school class were beginning a unit on the regions 
of the United States. Ms. Cimino wanted students to understand how diverse the 
regions are. She explained that students would be working in small groups to create 
a class presentation about a specific region. Each presentation was to cover the 
geography, weather patterns, and economic/cultural activities of the region. Ms. 
Cimino told students that they could use the resources in the classroom, the library, 
or any of three Internet sites she had identified. 

To facilitate the group work, Ms. Cimino began by dividing the class into groups of 
three and assigning a region to each group. Within each group, students agreed 
who would be the overall leader or organizer, the recorder of the group’s 
discussions, and so on. Each group also decided how they would break up the 
work; because there were three students in each group, most groups divided the 
research into the three areas of focus Ms. Cimino had specified for the 
presentations. Ms. Cimino encouraged each group to take time every couple of 
days to evaluate each individual’s progress as well as the group’s overall progress, 
to solve any conflicts they were encountering, and to fine-tune their work as 
needed. Ms. Cimino met with each group periodically to monitor their progress, 
support their efforts to learn, and help them work together more effectively. 

Ms. Cimino has used one of the most popular instructional strategies in American 
education — cooperative learning. 



O ver the past decade, cooperative learning has become one of the most popular, but often 
misunderstood, instructional strategies. According to Roger Johnson and David Johnson, 
recognized leaders in the field of cooperative learning, there are five defining elements of 
cooperative learning: 

• positive interdependence (a sense of sink or swim together) 

• face-to-face promotive interaction (helping one another learn, applauding effort and success) 
• individual and group accountability (each of us has to contribute to the group achieving its 
goals) 

• interpersonal and small group skills (communication, trust, leadership, decision making, and 
conflict resolution) 

• group processing (reflecting on how well the team is functioning and how it can function 
even better) (Johnson, Johnson, & Holubec, 1993) 
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Chapter 7: Cooperative Learning 



1. Use a Variety of Criteria to Group Students. 

(See Illustration 1) 

Teachers can use a variety of criteria to group students: interests, birthday month, first letter of their 
first names, or color of their shirts. Students might also be grouped randomly by drawing names from 
a hat. Research indicates that grouping students according to ability levels should be used sparingly, 
as the strategy might have very different effects on different students. To maximize students’ 
experiences, teachers might use different criteria for grouping throughout the year, as exemplified 
in Illustration 1, and have students use the characteristics of cooperative learning in their groups. 

2. Use Informal, Formal, and Base Groups. 

(See Illustrations 2. 1, 2.2, and 2.3) 

Using informal, formal, and base groups (Johnson & Johnson, 1999) is one way to vary grouping 
patterns and activities, as shown in Illustrations 2.1, 2.2, and 2.3. Informal groups (e.g., pair-share, 
tum-to-your-neighbor) are formed for specific or immediate needs and can last for a few minutes or 
an entire class period. For example, informal groups can be used to clarify expectations about an 
assignment, to focus students’ attention, to give students time to process information, or to provide 
closure on an activity. 

Formal groups are designed to give students time to thoroughly complete an academic assignment. 
These groups may last for several days or even weeks. For formal groups, the teacher designs tasks 
that encompass all of the defining elements of cooperative learning — positive interdependence, 
group processing, appropriate use of social skills, face-to-face promotive interaction, and individual 
and group accountability (Johnson & Johnson, 1999). Base groups are long-term groups designed 
to provide students with support throughout a semester or an academic year. 

3. Manage Group Size. 

(See Illustration 3) 

Research indicates that cooperative groups should be kept small. Many teachers follow the rule of 
thumb “the smaller the better.” Even though a particular task may seem to have enough work to 
occupy a large group, students may not have the skills necessary to work effectively in larger groups. 
Therefore, if resources allow, smaller groups are recommended, as exemplified in Illustration 3. 

4. Combine Cooperative Learning with Other Classroom Structures. 

(See Illustration 4) 

Any classroom instructional strategy can be overused. Cooperative learning is no exception. Students 
need time to work independently to practice the skills and processes they need to master. If used too 
frequently, any strategy can lose its effectiveness; therefore it is best for teachers to vary the types 
of activities they use in the classroom, as exemplified by Illustration 4. 
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Chapter 7: Cooperative Learning 



Illustration 1 : Use a Variety of Grouping Criteria science and math 

Dmitri was not happy when his new fourth grade teacher, Mrs. Gant, explained that they 
would be working in cooperative learning groups throughout the year. In third grade during 
science, he had been in the same group all year. He and the other members of the group 
had grown tired of working in the same group all year. He thought Mrs. Gant’s class would 
be the same way, but he soon discovered that she ran cooperative learning groups a little 
differently. 

During the life cycle unit in science, Mrs. Gant organized groups based on the types of pets 
students had or wished they had. Dmitri, who had an iguana, got to work with Jerome, 
whose sister had a python; Jane, whose family owned a couple of leopard geckos; and 
Danette, who wanted an iguana. Because the students all knew something about reptiles, 
they had some common prior knowledge to build on and could share stories that related to 
their learning about life cycles. 

In math when they worked on factors and multiples, Mrs. Gant organized students 
according to their favorite numbers. Because Ms. Gant made an effort to organize students 
using different criteria for grouping, Dmitri was more motivated during the cooperative 
learning sessions. 



Illustration 2.1 : Informal Groups homework assignments 

Ms. Banner’s third graders used homework sheets to record their assignments for each 
day, but sometimes the sheet just wasn’t enough. Some students would forget to record 
an assignment; a few students would record the assignment incorrectly; often students 
weren’t sure exactly what they were supposed to do, even after they had written it down. 

At the end of each day, Ms. Banner made it a habit to ask her third graders to go over their 
homework sheets with a partner or in some kind of group (e.g., groups of three, groups of 
four). Students talked about homework expectations with one another and asked Ms. 
Bannerfor clarification when necessary. This process helped all of the students make sure 
they had the correct assignments for the day. 

te - l , | * | , • | i n 
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Chapter 7: Cooperative Learning 



Illustration 2.2i Formal Groups pilgrims 1 

Mr. Hall’s class was studying about the arrival of the Pilgrims to Plymouth Colony, the first j 
permanent settlement in New England. As part of the unit, Mr. Hall designed a cooperative I 

learning activity that involved students in considering the term pilgrim in a broader sense. J 

To introduce the activity, Mr. Hall explained that although many people have come to I 
associate the word pilgrim primarily with the first English settlers who arrived in what is now 
Plymouth, Massachusetts, the term has a much broader meaning. I 

He first assigned students to groups of four to work on the projects, which were to be i 
presented in two weeks. He passed out guidelines and other materials while he explained I 
that each group was to research, design, and make an in-class presentation to help the 
class gain a broader understanding of the concept of a pilgrim. Specifically, he wanted each j 
group to research the term and put together a classroom presentation or dramatization that | 

demonstrated what they had learned. 1 

Mr. Hall explained that each team member was to participate both in preparing for the 
presentation and then making the presentation. Grades would be given to each group and 
to each team member. Mr. Hall set aside class time for the groups to meet, assign roles for | 
each team member, and begin to map out their work together. As students met in their 
small groups, they quickly realized that they would only succeed as a group if all of the 
members of the group succeeded — each team member’s responsibilities were essential j 
to the overall success of the project. Over the next two weeks, the team members worked ; 

on their assignments — both individually and in their groups — and periodically met to [| 

assess their work. | 

At the end of the two weeks, the groups made their presentations. One group presented 
a dramatization about the Muslim tradition of making a pilgrimage to Mecca (in present-day 
Saudi Arabia). Another made a presentation about the pilgrimages of the early Christians 
to the scenes of the Passion of Christ in Jerusalem. Still another made a presentation about 
the woman known as Peace Pilgrim who traveled across the United States on foot for world 
peace. And another gave a presentation about the Pilgrims who established Plymouth 1 
Colony. I 

As a completion activity, Mr. Hall asked students to use their journals to reflect on what they j 

had learned about pilgrims. Students also reflected on their work together as a group, I j 

noting, in particular, things that “worked” and “didn’t work” about the group effort. As a I 

result of the cooperative learning activity, students gained a broader understanding of what j 

it means to be a pilgrim, as well as greater skill in working effectively with others. 
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Illustration 2.3: Base Groups language arts 

Mrs. Garcia organized her seventh grade language arts students into base groups of three 
members each during the second week of classes. The base groups shared a number of 
responsibilities, including making sure an absent member received information and 
materials about any work he or she had missed, reviewing assignments and providing 
feedback for each other on “peer review” days, and working together to develop their skills 
in the research process. 

Although Mrs. Garcia required students to individually complete most of the longer research 
projects, base group members were allowed to support one another. For example, Mrs. 
Garcia explained, a group member could read part of another student’s research paper and 
provide feedback; ask the rest of the group for suggestions about where to look for more 
resources, or practice an oral presentation with the base group. 

Over the course of the year, students stayed in the same base groups. As a result, they 
were able to help each other identify strengths and work on specific weaknesses 
throughout the year. Members of the group came to trust each other’s opinions and 
feedback and developed a sense of camaraderie that helped them succeed with their 
learning. 



Illustration 3: Manage Group Size 

Mr. Tempest organized his fifth graders into groups of six to work on their “Cities, 
T ransportation, and Communication” project. As he watched the groups organize and begin 
their work, he realized the groups were too large. Students had plenty of work to do, but the 
dynamics of interacting and organizing with six people seemed overwhelming for them. 

Mr. Tempest talked with his students about his observations. Students agreed that the 
groups were too large. Together, they reorganized the class into groups of three and 
adjusted the project time lines. As a result, students had an easier time coordinating the 
project with three people and spent more time focusing on their learning. 
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Chapter 7: Cooperative Learning 



Illustration 4: Use Cooperative Learning in Moderation 

Ms. Browder thought it was important for her students to learn from one another and 
strengthen their interpersonal skills. So when she first started teaching, she used 
cooperative learning groups three or four times a week — almost every class period. She 
thought most of her students enjoyed the group work. 

Then Ms. Browder met Jennifer, who really liked to work alone. Jennifer participated in the 
cooperative learning groups but sometimes seemed frustrated and didn’t always do her 
best work in the groups. One day Ms. Browder asked Jennifer about her experiences 
working in cooperative learning groups. 

Jennifer explained that interacting with others in a group required a lot of energy and 
although she didn’t mind cooperative learning sometimes, being part of a learning group 
nearly every day was too much. Jennifer said she felt distracted from her learning because 
she had to concentrate so much on working in the group. “Sometimes I just need time to 
think and practice quietly,” she said. 

After hearing Jennifer’s comments, Ms. Browder decided to talk to the rest of the class. 
Other students felt the same way: They liked to work with each other, but not every day. A 
number of students said they thought it was better to work on some assignments alone. 

After listening to her students, Ms. Browder changed the way she ran her classroom. She 
continued to use cooperative learning strategies, but used them less frequently. When she 
did use a group learning strategy, she varied the size of the groups and the activities as 
much as possible. In the following weeks, she frequently checked with students about how 
the activities were working for them. She soon realizing she was more effectively meeting 
her students’ needs and more appropriately using cooperative learning strategies. 
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Chapter 7: Cooperative Learning 



Theory and Research in Brief •> • • 

Cooperative learning 



C ooperative learning has a rich research history. Results from some of the studies that have 
synthesized research on cooperative learning are summarized in Table 7.1. Of the studies 
listed, the one most commonly cited is the 1981 study by Johnson et al. Perhaps most 
noteworthy about this research synthesis is that it contrasted cooperative learning with a number of 
related techniques, three of which are reported in Table 7.1: intergroup competition, individual 
competition, and use of individual student tasks. 



Table 7.1: Research Results for Cooperative Learning 



Synthesis Study 


Focus 


No. of Effect 
Sizes 


Ave. Effect 
Size 


Percentile 

Gain" 


Walberg, 1999 


Cooperative learning 
(general) 


182 


.78 


28 


Lipsey & 
Wilson, 1993 


Cooperative learning 
(general) 


414 


.63 


23 


Scheerens & 
Bosker, 1997 


Cooperative learning 
(general) 


— 


.56 


21 


Hall, 1989 


Cooperative learning 
(general) 


37 


.30 


12 




Cooperative learning 
(general) 


122 


.73 


27 


Johnson et al., 
1981 


Cooperative learning 
(noncompetitive groups) vs. 
intergroup competition 


9 


.00 


0 




Cooperative learning 
(competitive or 
noncompetitive groups) vs. 
individual competition 


70 


.78 


28 




Cooperative learning 
(competitive or 
noncompetitive groups) vs. 
individual tasks 


104 


.78 


28 



These are the maximum percentile gains possible for students currently at the 50 th percentile. 
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The Johnson et al. synthesis found that cooperative learning groups and groups that engage in 
intergroup competition have the same effect on student learning — they are equally effective . (This 
effect is indicated by the .00 effect size when the two strategies are compared.) However, cooperative 
learning has an effect size of .78 when compared with strategies in which individual students 
compete with one another (individual competition). Finally, cooperative learning has an effect size 
of .78 when compared with instructional strategies in which students work on tasks individually 
without competing with one another (individual student tasks). In general, then, organizing students 
into cooperative learning groups has a powerful effect on learning regardless of whether or not the 
groups compete with one another. 

The strong effects of cooperative learning have encouraged some teachers to use the strategy for 
virtually every new learning situation. However, some psychologists warn against the “overuse” of 
cooperative learning. Specifically, Anderson, Reder, and Simon (1997) warn that cooperative 
learning can be misused and is frequently overused in education. These researchers argue that it is 
misused when the tasks given to cooperative groups are not well structured and overused when it is 
used to such an extent that students have an insufficient amount of time to independently practice 
the skills and processes they must master. 



SETTING GOALS & 
PROVIDING FEEDBACK 



Each year, the Midland County School District held an art fair, which Ms. Garcia 
always encouraged her students to enter. This year, one of her students, Allison, 
decided to do a watercolor painting for the show, even though she had very little 
experience using the paints. Nevertheless, she was bound and determined to create 
a painting for the show, which was six weeks away. 

Ms. Garcia helped Allison create a time line of the things Allison would need to 
accomplish before the deadline for submitting her painting, which was one week 
before the show. Besides choosing a theme, Allison realized she needed to build 
in time to try different techniques, sketch out the theme, and find out how the 
painting should be mounted. Ms. Garcia agreed to help Allison with her watercolor 
techniques and to help her monitor progress toward her goal. Here’s what Allison’s 
plan looked like: 

Goal: Enter a watercolor painting in the art fair 

Week 1: Get schedule of deadlines from principal’s office. 

Find out if there are any guidelines I must follow (e.g., mounting). 

Practice using the paints with different brushes. Try different techniques. 
Find an “easy” picture to paint. Practice painting that. 

Week 2: Ask Ms. Garcia for her feedback about the painting I did. 

Practice again with different brushes and with differing amounts of water. 
Decide what to paint. A scene? An object? A person? Then sketch out what 
I plan to paint. 

Week 3: Do the painting. Ask Ms. Garcia for her feedback. Then refine my 
painting techniques depending on what Ms. Garcia says. 

Week 4: If needed, do the painting again. Mount the painting. 

Week 5: Submit my painting. 

As Allison worked on her painting, Ms. Garcia provided her with very specific 
feedback on the painting, and on the way Allison was working on the project. 
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G oal setting and providing feedback are activities that engage what many researchers and 
theorists refer to as the metacognitive system of thinking. Both strategies have been found 
to greatly enhance students’ progress. Broadly defined, goal setting is the process of 
establishing direction and purpose. It is a skill that successful people have mastered to help them 
realize both short-term and long-term goals. Feedback about students’ progress is one of the most 
generalizable strategies a teacher can use. In fact, feedback seems to work well in so many situations 
that after analyzing 8,000 studies, researcher John Hattie (1992) commented that “the most powerful 
single modification that enhances achievement is feedback. The simplest prescription for improving 
education must be ‘dollops of feedback’” (p. 9). 

Setting Go als 

1. Set Goals That Are Specific Enough to Give Direction, 
but General Enough to Allow Flexibility. 

(See Illustration 1) 

It is important for teachers to set goals for student learning. However, it is also important to give 
students some flexibility, as exemplified by Illustration 1 . If a teacher presents students with general 
learning targets, then students can personalize them. For example, a health teacher might set 
“understanding how each of the major organs works individually and how they work together as a 
system as a learning goal for students. Individual students can then set more specific targets for 
learning, such as “I want to know what happens when someone has a heart attack” or “I want to 
know more about what the spleen does and why some people can live without one.” 

Students might need assistance setting specific personal learning goals. It is difficult to determine 
whether a goal has been achieved if it is too abstract. For example, how will a student know that she 
has reached a goal of “becoming a better reader”? Effective goals are stated specifically and 
concretely enough to give direction, yet general enough to provide flexibility. For example, “By the 
end of the quarter, I will know more vocabulary words so that I can read a passage without stumbling 
over more than two or three words.” Goals should support performance, not constrain the goal setter. 

2. Contract with Students for Specific Goals They Will Accomplish. 

(See Illustration 2) 

Setting specific goals in any situation makes it more likely that we will complete the tasks necessary 
to meet the goal and succeed in meeting the goal itself. Goal setting in the classroom increases the 
chances that students will accomplish their academic goals. Contracting with students regarding their 
specific goals for a unit of instruction is a way to formalize the goal-setting process, as exemplified 
by Illustration 2. 
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3. Give Students a General Process for Accomplishing Goals. 

(See Illustration 3) 

Research shows a consistent, positive relationship between setting goals and successfully performing 
tasks. In fact, successful people attribute much of their achievement to their ability to set, monitor, 
and achieve goals. Providing students with a goal-setting process or sharing goal-setting guidelines 
with them can help them more efficiently set and monitor their progress toward their goals, as 
exemplified by Illustration 3. 

Goal-Setting Guidelines 

• Start with short-term goals. If you have a long-term goal, break it down into a series 
of short-term goals. 

• State your goal in written form. 

• Make your goals as concrete as possible. The most useful goals are those that are 



• Identify a time frame in which you plan to accomplish your goal. 

• Every day, imagine yourself accomplishing your goal. 

• Periodically identify the next steps to take to accomplish your goal. 

• Occasionally review your goal to see if you should change it. 

• Allow yourself to fail at or drop some goals. Sometimes we set a goal and don’t 
accomplish it. Other times we set a goal, but change it. Both of these are 
appropriate actions for goal setting. Goals should be tools to help you in life, not 
rules that constrain you. If a goal is not of interest anymore, change it or drop it. 

• When you have reached your goal or have stopped working on it, identify the 
steps you took that worked and those that did not. 



more concrete and specific. For example: 



Abstract Goals 
Having more fun at home. 



Concrete Goals 

Laughing with my family at least once 
a night about something that happens 
at home. 



Feeling better about myself. Each day, writing down at least three 

things I accomplished. 
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Illustration 1 : Set Specific Yet Flexible Goals geography and science 

Mrs. Gleichman gave her fourth grade students broad learning goals, but allowed them to 
set personal learning targets for each unit. She explained that the upcoming ecosystems 
unit would focus on the ways in which humans change ecosystems and how changes in the 
environment affect different organisms. Mrs. Gleichman gave students sentence stems to 
help them create their personal learning goals. 

Mica wrote the following personal learning goals for the ecosystems unit: 

I want to know more about how plants in a forest grow back after a fire . 

I know there is a hole in the ozone layer , but I want to know wha± that really means . 

I want to know if puffing wolves back into Yellowstone National Park really worked 

81 I01IM ,'.T~ , . ! .'.7 . ;z, ; . ;; ; ; ; m ~ ;; ~ _ 



Illustration 2: Contract for Goals reading 

Students in Ms. Carraveo’s language arts class had different levels of reading skills and I 
vocabulary knowledge. To respond to these differences and keep students progressing 
toward their learning goals, Ms. Carraveo set up contracts with students. 

There were two sections to each contract. One section addressed vocabulary. The other 
addressed reading skills. 

Students agreed to identify 1 0 words per week from their reading and define them in their 
vocabulary journals. Students also agreed to spend 20 minutes each day reading. Students 
individualized their contracts with the names of books that were appropriately challenging 
given their reading ability. Students checked in bi-weekly with Ms. Carraveo to discuss their 
progress and update their reading lists as their reading skills improved. 
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Illustration 3: Set and Monitor Progress toward Goals multiplication tables 

Mrs. Nakashima wanted her students to begin to understand the value of setting goals 
and keeping track of their progress. She created a simple form for students that asked 
them to identify a goal, list things they would do to accomplish the goal, and keep track 
of their progress. The form helped students monitor the steps they took and the 
improvement they made toward reaching their goals. 

When Shana started working on her multiplication tables for 6 through 1 2, she filled out 
a goal form and used it each day to record the work she did and the progress she made. 



Goal: Learn the multiplication tables 6 through the number 1 2. By: H weeks from now 

Things I will do to accomplish this goal: 

'Practice a lot. 

Keep track of my progress. 

Ask my parents to help me with flash cards. 

Vo the practice sheets that A\rs. Nakashima gives us each week. 

Ask A\rs. Nakashima for help if I'm having trouble. 

My Progress: 

Week #1 : 

Mon. Today I practiced the 6x tables 3 times by myself in class. 

Tues. / practiced the 6x tables 3 times with a partner during study time. 

Atrs. Nakashima gave the class a quiz. I missed only two. 

Wed. / practiced 6x and lx 3 times each. 

Thurs. 

Fri. 



BEST COPY AVAILABLE 



ERIC 



104 



101 



Chapter 8: Setting Goals and Providing Feedback 
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1. Use Criterion-Referenced Feedback. 

(See Illustrations 1.1 and 1.2) 

Criterion-referenced feedback — feedback that tells students where they stand relative to a target 
level of knowledge or skill — gives students more information about their learning than norm- 
referenced feedback, which tells them how their performance ranks relative to the performance of 
other students. Rubrics are effective tools for providing students with criteria that describe specific 
levels of performance for content that is informational in nature as well as content that is process 
oriented. Teachers can adapt general rubrics to specific content, as shown in Illustrations 1.1 and 1.2. 
The following rubrics are general rubrics for information, and for processes and skills, respectively: 



General Rubric for Information 

4 The student completely understands the information important to the topic, is able to give 
detailed examples, and can explain complex relationships and distinctions between 
concepts. 

3 The student completely understands the information important to the topic and is able to 
give detailed examples. 

2 The student understands some of the important information related to the topic, but 
cannot give detailed examples. 

1 The student understands very little about the important information related to the topic. 

0 No judgment can be made about the student’s understanding of the information important 
to the topic. 



Generic Rubric for Processes and Skills 



4 The student can perform the skill or process important to the topic fluently and without 
making significant errors. In addition, the student understands the key aspects of the 
process. 

3 The student can perform the skill or process important to the topic without making 
significant errors. 

2 The student makes some significant errors when performing the skill or process important 
to the topic but still performs the skill or process. 

1 The student makes so many errors when performing the skill or process important to the 
topic that he or she cannot actually perform the skill or process. 

0 No judgment can be made about the student’s ability to perform the skill or process. 



Chapter 8: Setting Goals and Providing Feedback 

2. Provide Feedback for Specific Types of Knowledge and Skill. 

(See Illustration 2) 

In general, the more specific feedback is, the better. When possible, teachers should try to focus their 
feedback on specific types of knowledge and skill, as exemplified by Illustration 2. 

3. Involve Students in the Feedback Process. 

(See Illustration 3) 

There is no reason that students should not be part of the feedback process. In fact, student- led 
feedback has many desirable effects (see Wiggins, 1993; Countryman & Schroeder, 1996). There 
are ways to involve students in the feedback process: through peer feedback and through self- 
assessment, as exemplified by Illustrations 3.1 and 3.2, respectively. 



Illustration 1 .1 : Rubric for Information United States citizenship 

4 The student completely understands the information important to U.S. citizenship, including 

the requirements for US citizenship, such as five years of residence in the U.S.; ability 
to read, write, and speak English; proof of good moral character; knowledge of the 
history of the U.S.; knowledge of and support for American constitutional democracy; 
what constitutes citizenship by birth in the United States; 
privileges, such as the right to vote and hold public office; and 
responsibilities, such as respecting the law, voting, paying taxes, serving on juries. 

In addition, the student is able to give detailed examples and can explain complex 
relationships and distinctions between concepts. 

3 The student completely understands the information important to U.S. citizenship and is able 
to give detailed examples. 

2 The student understands some of the important information related to U.S. citizenship, but 
cannot give detailed examples. 

1 The student understands very little about the important information related to U.S. citizenship. 

0 No judgment can be made about the student’s understanding of the information important to 
U.S. citizenship. 
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Illustration 1 .2: Rubric for Skills or Processes solving a linear equation | 

4 The student can perform the skills and processes important to solving a linear equation 
with no significant errors and with fluency. In addition, the student understands the key \ 
aspects of solving a linear equation, such as isolating the variable, combining terms, 
and using the distributive property. 

3 The student can perform the process of solving a linear equation without making ] 
significant errors. j 

2 The student makes some significant errors when performing the process of solving a 
linear equation but still performs the process. fj 

1 The student makes so many errors when performing the process of solving a linear 
equation that he or she cannot actually solve a linear equation. I 

0 No judgement can be made about the student’s ability to perform the process of solving 1 
a linear equation. ;j 



Illustration 2: Provide Specific Feedback te , 

Students in Ms. Greenfield’s class were focusing on improving their tennis skills for an 
upcoming tournament with another school. Some of the students needed to hone their 
serving skills; others were more focused on improving their volleying skills. 

Ms. Greenfield set up class time as well as after-school clinics during which students could 
practice their skills. As students practiced, she gave frequent, specific, individual feedback 
on how they could improve their skills or correct any specific problems she noticed. 

As students continued to practice, she continued to give them feedback — if a student’s 
skill improved, she said so and pointed out the specific way in which it had improved. For 
example, one student’s volleying skills improved because he seemed to focus his attention 
more fully on the ball and followed through after he hit it. If a student’s skill did not improve, 
she continued to give the student specific feedback and help him or her make corrections! 
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Illustration 3.1 : Involve Students in the Feedback Process technology 

Peer Feedback 

Mr. Baird’s “Build Your Own Web Site” unit gave him the perfect opportunity to involve 
students in the feedback process. After the lesson on Web site usability, he introduced 
students to the next lesson. 

“We’ve learned about the importance of making your site easy for people to use and 
making it pleasing to the eye. As part of the design process, I want you to conduct 
tests with five users from the class. The feedback you gain from these tests will give 
you ideas for improving your design.” 

When Alma’s site was almost ready to test, she scheduled five tests with different students 
at different times. She planned to get feedback from three students on her original design, 
make adjustments to the site based on their comments, and then test the new design on 
two more students. 

Her plan worked well. Joe, her first test user, happened to have a red-green color 
deficiency, so he had problems using the navigation bar with purple lettering on top of a 
green background. Devon made some suggestions about how to make the text on the site 
more concise. Her third test user, T. J., asked some questions about the purpose of an e- 
mail form and how it worked. 

Using the feedback she received from the first round of usability tests, Alma revised the site 
before testing it again. To follow up on Joe’s problem with her color scheme, she asked him 
to take another look at her revised site. 

New feedback from Joe and the two new testers informed Alma that her color scheme 
worked and the form was much easier to use, but she still needed to improve the text on 
the site. Involving students in the feedback process provided Alma with immediate 
responses to her work and helped her monitor her own progress as she continued working 
on the Web site. 
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Illustration 3.2: Involve Students in the Feedback Process 
Self-Assessment 



speech communications 



Mr. Reagan thought it was important for students in his speech communications class 
to assess their effectiveness in making speeches. Each time students gave a class 
presentation or participated in a schoolwide debate, they rated themselves on a 
number of factors, including the accuracy and thoroughness of the information they 
presented or used in their arguments, the degree to which they considered the 
characteristics of their audience and the purpose of the presentation, and how 
organized their presentation was. 

Mr. Reagan passed out a self-assessment sheet for each student to use and 
demonstrated how to use it. The sheet had blank spaces where students could 
periodically rate themselves using 4-point scales to assess their understanding and 
skill. The sheet also had spaces where students could write specific comments about 
their progress. Mr. Reagan told students that they should write freely about how well 
they thought they did after each speech. 

Once every two weeks, Mr. Reagan collected students’ self-assessments and then met 
with students to give them his feedback about their progress. During each conference, 
the student and Mr. Reagan identified those areas the student seemed to be doing well 
in, those that could be improved, as well as strategies for improvement. 



Student: P/ Cheney 


Speech/Presentation 


Skill 


Understanding 
of the Content 


Date: A \on.. Nov. 1 


The •Ro/e of the U.S. Vice •President 
in Foreign Affairs 


2 


3 


Comments/Analysis: / included a few important details about the topic. Pill of my 
facts v^ere accurate. My talk could have been organized more clearly, and 1 didn't 
keep my audience s background knowledge in mind. 


Fri., Nov. 1 ? 


frenetically Modified Foods: 
Safe for Human Consumption ? 


3 


3 



Comments/Analysis: / had enough details and facts so that people knew what I 
was talking about. I took my audience into consideration and provided enough 
background when I started so they could follow me. f\nd my organization made it 
easy for people to follow my presentation. I still need to work on adding more 
details to show that I have a complete understanding. I also need to learn to use my 
voice better to make my points more strongly. 
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